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ABSTRACT 

Direct  measurements  by  moored  current  meters  and 
indirect  measurements  from  geostrophy  are  compared  and  dis¬ 
cussed  for  a  region  over  the  continental  slope  off  central 
California  during  the  Davidson  Current  period. 

During  that  same  period  vertical  temperature  and 
salinity  profiles  were  made  at  23  stations  on  four  separate 
cruises  in  the  study  area  south  of  Monterey,  California. 
These  arrays  of  moored  current  meters  simultaneously 
recorded  the  flow  of  the  current  at  specified  levels. 

The  California  Countercurrent  was  found  to  be  present 
in  the  region  of  study  during  the  entire  observation  period. 
Its  offshore  position  and  extent,  its  intensity  and  its 
vertical  location  and  extent  varied  in  a  way  largely  con¬ 
sistent  with  its  reported  behavior  in  other  locations  along 
the  U.S.  West  Coast. 
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I .  INTRODUCTION 


A.  THE  CALIFORNIA  CURRENT  SYSTEM 

In  the  past  decade  eastern  boundary  currents  and  coastal 
upwelling  have  come  under  considerable  scrutiny.  This  is 
due  in  part  to  their  influence  on  the  fishing  industry  and 
various  other  economic  enterprises.  Examples  of  eastern 
boundary  current  systems  are  the  California,  the  Peru,  the 
Benguela  and  the  Canary  Current  Systems. 

One  eastern  boundary  current  system,  the  California 
Current  system  is  made  up  of  an  equatorward  surface  flow 
which  extends  along  the  entire  west  coast  of  the  United  States 
and  Baja  California  and  a  counter flow,  poleward,  sometimes 
beneath  this,  at  others  on  the  surface  shoreward  of  it.  The 
equatorward  surface  flow  is  fed  by  the  North  Pacific  Current, 
i.e.  the  northern  limb  of  the  North  Pacific  Gyre,  and  is 
known  as  the  California  Current.  The  poleward  flow  may  be 
submerged,  when  it  is  then  termed  the  California  Undercurrent, 
or,  at  certain  times  of  the  year  it  may  appear  at  the  sur¬ 
face,  when  it  is  called  the  Davidson  Current. 

Reid,  Roden  and  Wyllie  (1958)  apply  the  term  California 
Current  to  all  southward  flow  in  the  North  Pacific  Gyre. 

It  is  common  to  define  the  boundary  of  the  California  Current 
at  a  distance  1000  kilometers  from  shore  (Hickey,  1978) . 

High  velocities  are  generally  not  encountered  in  this  cold 


water  mass 


/ 


The  California  Undercurrent  is  a  poleward  flow  of  water, 
the  temperature  and  salinity  of  which  is  slightly  higher 
than  that  of  the  surrounding  water  and  which  is  usually 
found  shoreward  of  the  southward  flowing  California  Current. 

It  is  much  narrower  and  has  a  maximum  of  northward  flow  at 
intermediate  depth.  It  is  uncertain  whether  the  Davidson 
Current  is  superimposed  on  the  California  Undercurrent, 
suppressing  the  core  to  great  depths ,  or  whether  the  Davidson 
Current  is  actually  the  expression  of  the  undercurrent  at 
the  surface  (Hickey,  1978) . 

The  California  Undercurrent  is  present  year  round  and, 
with  the  onset  of  north-northwest  winds  and  upwelling  along 
California,  it  is  found  predominately  below  200  meters.  It 
is  characterized  by  relatively  high  temperature,  salinity 
and  phosphate  and  low  dissolved  oxygen  concentrations  because 
of  its  southern  origin.  The  undercurrent  has  been  intensely 
studied  off  Oregon,  Washington,  and  Southern  California,  but 
direct  current  measurements  are  lacking  for  the  Central 
California  region. 

B.  PREVIOUS  STUDIES  OF  THE  CALIFORNIA  UNDERCURRENT 

The  California  Undercurrent  was  first  discussed  by  Sverdrup 
and  Fleming  (1941).  During  their  cruises  in  1937,  they 
defined  "northern  water"  on  a  T-S  curve  which  showed  an  in¬ 
crease  in  salinity  with  decreasing  temperature  (Figure  1, 
curve  C131) .  The  T-S  curve  for  "southern  water"  showed 
salinity  relatively  constant  as  temperature  decreased  (Figure  1, 
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curves  5.3  and  B  III/  31).  They  constructed  a  chart, 
defining  percentage  of  southern  water  for  given  T-S  pairs 
(Figure  2) .  Using  these  parameters  they  traced  southern 
water  as  far  north  as  Cape  Mendocino.  They  also  found  that 
the  southern  water  was  close  to  the  coast  and  was  concen¬ 
trated  in  the  northward  flowing  current.  They  also  showed 
the  existence  of  the  northward  flowing  undercurrent  by  means 
of  dynamic  heights. 

Reid,  Roden,  and  Wyllie  (1958)  expanded  on  Sverdrup  and 
Fleming  (1941)  and  Sverdrup,  et  al.  (1942) .  They  concluded 
the  evidence  for  the  undercurrent  was  of  two  sorts:  (1)  The 
warm  or  more  saline  subsurface  water  of  low  oxygen  content 
suggested  southern  origin;  and  (2)  geos trophic  flow  at  the 
200  decibar  surface  with  respect  to  both  the  500  and  1000 
decibar  surfaces  indicated  a  northward  flowing  current,  30- 
60  miles  in  width  near  the  coast  north  of  30 °N  and  somewhat 
wider  to  the  south. 

Direct  measurements  of  the  undercurrent  was  made  by  Reid 
(1962,  1963)  and  Reid  and  Schwartzlose  (1962)  using  drogues. 
Their  results  indicated  the  existence  of  a  northward  flowing 
current  at  200  meters  depth  off  Monterey,  California,  and 
Baja  California.  During  the  winter  they  found  that  a 
northward  flow  existed  at  the  surface. 

As  a  part  of  a  California  Cooperative  Oceanic  Fisheries 
Investigation  (CALCOFI)  study  Wyllie  (1966)  showed  the  exis¬ 
tence  of  a  northward  flowing  undercurrent  on  the  basis  of 
dynamic  topography.  Wyllie' s  charts  of  mean  monthly  dynamic 


topography  on  the  200  decibar  surface  relative  to  500 
decibars  provide  the  best  description  of  the  flow  of  the 
undercurrent  in  January  south  of  Cape  Mendocine  (Figures 
3  and  4 ) . 

From  Point  Conception  northward  stronger  subsurface 
flow  was  observed  in  winter  than  in  summer.  The  weakest 
flow  occured  from  March  to  May.  Pavlova  (1966)  found  that 
during  the  spring,  when  the  undercurrent  appears  to  be 
absent  at  the  usual  depth  of  about  200  meters,  it  may  be 
present  at  depths  exceeding  500  meters.  Pavlova  also  con¬ 
cluded  that  the  undercurrent  actually  reaches  the  surface 
during  late  fall  and  winter,  when  it  is  known  as  the  Davidson 
Current.  Wyllie's  data  supported  these  conclusions. 

Wooster  and  Jones  (1970)  found  that  a  characteristic 
of  the  undercurrent  was  a  relatively  high  salinity  bulge 
centered  at  sigma-t  equal  26.54  (150  cl/t)  on  the  T-S  dia¬ 
gram  (Figure  5) .  They  also  gave  some  evidence  for  an  inter¬ 
annual  variation  in  the  northward  extent  of  a  given  isohaline. 
They  pointed  out  that  a  coastal  deepening  of  isotherms  and 
isopycnals  and  rising  of  isohalines  are  characteristics 
of  the  poleward  undercurrent. 

In  the  last  ten  years  the  study  of  the  undercurrent  has 
been  concentrated  north  of  Cape  Mendocino  and  to  some  extent 
in  the  vicinity  of  Monterey,  California.  Mooers,  Collins 
and  Smith  (1976)  in  their  study  of  upwelling  off  the  Oregon 
coast  found  a  northward  flow  along  the  continental  slope 
between  300  and  1000  meters.  They  suggested  that  it  may  exist 
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at  greater  depths  and  may  extend  from  the  continental  slope 
to  perhaps  500  kilometers  from  shore.  Their  primary  obser¬ 
vations  were  conducted  during  the  same  year  and  season  as 
those  of  Wooster  and  Jones  (1970).  Mooers,  et  al,  (1976) 
found  that  during  July  1975,  the  near  surface  flow  was 
predominately  southward,  and  the  near  bottom  flow  alternated 
between  northward  and  southward.  In  August  and  September 
1965  and  1966  the  near  bottom  flow  was  predominately  north¬ 
ward. 

Huyer  and  Smith  (1976)  and  Halpern,  Smith  and  Reed  (1978) 
used  direct  measurements  of  current  on  the  slope  and  shelf 
to  describe  the  seasonal  developments  of  the  undercurrent  off 
the  coast  of  Oregon.  Huyer  and  Smith's  (1976)  data  suggest 
that  the  northward  flow  is  present  at  depths  greater  than 
400  meters  in  the  spring  but  increases  in  speed  and  vertical 
extent  as  the  season  progresses.  That  the  undercurrent  was 
found  at  the  shelf  edge  by  summer  is  consistent  with  Pavlova's 
(1966)  findings  for  northern  California.  Halpern,  Smith, 
and  Reed's  (1978)  current  meter  results  support  those  of 
Huyer  and  Smith  (1976) .  The  data  of  both  these  studies 
suggest  that  the  shelf  and  slope  undercurrents  were  portions 
of  the  same  flow. 

Eddies  are  frequently  observed  off  the  coast  of  Vancouver 
Island,  B.C.  Mysak  (1977)  in  conjunction  with  his  study  of 
the  undercurrent  suggests  that  the  eddies  are  produced  by 
baroclinic  instability  of  the  California  Undercurrent.  For 
the  undercurrent  he  found  a  northward  flow  along  the 
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continental  slope  but  a  southward  flow  farther  offshore. 
Thus,  off  Vancouver  Island  the  northward  flowing  California 
Undercurrent  is  essentially  confined  to  the  continental 
slope.  The  main  core  of  the  current  at  that  latitude  occurs 
around  300  meters. 

Off  Monterey,  California,  the  undercurrent  has  been 
studied  by  Molnar  (1972) ,  Hughes  (1975) ,  Greer  (1975) ,  and 
Wickham  (1975) .  Wickham  (1975)  used  drogues  and  a  continu¬ 
ous  measuring  salinity-temperature-depth  profiler  (STD) . 

For  August  three  main  results  were  found  in  conjunction  with 
the  undercurrent:  (1)  At  both  50  meters  and  200  meters  geo- 
strophy  and  drogues  both  indicate  that  there  is  a  narrow 
band  of  poleward  flowing  water  near  the  shelf  edge;  (2)  both 
drogues  and  geostrophy  also  indicate  that  there  is  a  com¬ 
plex  flow  father  west  which  seems  to  split  the  poleward  flow 
into  two  branches;  and  (3)  there  is  a  broader  poleward  flow 
still  farther  west  which  is  centered  at  40-50  kilometers 
from  the  shelf  edge. 

An  analytical  model  by  McCreary  (1977)  indicated  that, 
due  to  local  wind  forcing,  the  pycnocline  tilts  alongshore 
to  balance  the  meridional  component  of  the  wind  and  results 
in  an  alongshore  flow.  This  disturbance  is  not  confined  to 
the  coast  but  propagates  offshore  and  northward  as  a  Kelvin- 
Rossby  wave  carrying  along  with  it  both  the  pycnocline 
deformation  and  the  alongshore  flow. 

Hickey  (1978)  has  examined  most  of  the  data  to  date. 

She  found  that  the  northward  subsurface  flow  is  generally 
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found  off  the  west  coast  of  North  America  over  the  contin¬ 
ental  slope.  The  flow  on  the  200  decibar  surface  is  most 
continuous  alongshore  and  strongest  (south  of  Point  Concep¬ 
tion  only)  in  summer  and  early  fall.  It  is  weakest  and 
least  continuous  in  the  spring.  North  of  Point  Conception, 
the  flow  on  the  200  decibar  surface  is  stronger  during  winter 
than  during  summer  and  fall.  She  found  that  the  depth  of 
the  high-speed  core  varied  seasonally  and  that  the  flow 
appeared  to  have  a  jet-like  structure,  both  vertically  and 
horizontally  and  appeared  to  extend  to  the  bottom  over  the 
slope.  This  is  in  agreement  with  McCreary  (1977)  who  called 
this  jet-like  flow,  quasi-geostrophic .  In  support  of  Wooster 
and  Jones  (1970),  Hickey  (1978)  found  that  the  saliniy  and 
temperature  at  the  core  of  the  undercurrent  generally  decreased 
from  about  34.6%o  and  9.5°C  off  Baja  California  to  about 
33.9%„  and  7°C  off  Vancouver  Island. 

The  flow  from  the  surface  to  a  depth  of  about  500  meters 
is  confined  to  the  continental  slope,  but  the  overall  width 
of  the  region  of  northward  flow  has  not  been  firmly  established. 
The  relationship  between  the  undercurrent  jet  that  occurs 
over  the  upper  slope  and  the  slower  broader  flow  that  occurs 
deeper  in  the  water  column  farther  offshore  is  uncertain. 

C.  STATEMENT  OF  THE  PROBLEM 

The  presence  of  southern  water  can  be  inferred  from  iso¬ 
halines,  isotherms,  and  isopleths  of  sound  speed;  and  the 
geostrophic  current  can  be  inferred  from  isopycnals.  The 
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current  can  also  be  found  through  direct  measurements  by 
means  of  current  meters.  Wickham  (1975)  noted  that  a  com¬ 
parison  of  geostrophic  observations  with  direct  measurements 
of  current  would  test  the  utility  of  geostrophy  to  describe 
flow  in  areas  of  complexity,  such  as  off  Monterey,  California. 

The  initial  objective  of  this  study  was  to  collect  data 
by  both  means.  This  involved  setting  up  stations  where 
salinity,  temperature  and  depth  measurements  could  be  taken 
and  moored  current  meter  arrays  could  be  maintained.  The 
thesis  addresses  the  problems  associated  with  the  assembly 
and  maintenance  of  the  moored  current  arrays,  the  collection 
of  salinity,  temperature  and  depth  data,  and  the  analysis 
and  interpretation  of  the  direct  and  indirect  current 
observations. 
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Figure  2 .  Diagram  showing  T-S  curves 
defining  percentage  southern  water 
(Sverdrup  and  Johnson,  1941. 
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II.  AREA  OF  INVESTIGATION 

The  area  of  investigation  is  south  of  Monterey,  Cali¬ 
fornia,  as  shown  in  Figure  6.  Two  lines  of  stations  were 
established.  The  station  locations  and  water  depths  are 
listed  in  Table  I. 

One  of  the  reasons  for  positioning  the  stations  on 
this  part  of  the  California  coast  is  the  relative  simplicity 
of  the  bathymetric  features.  The  depth  contours  run  approxi¬ 
mately  parallel  to  the  coast,  and  the  shelf  break  is  close 
to  the  coast.  Another,  but  crucial,  reason  for  using  this 
part  of  the  California  coast  is  that  it  is  less  heavily 
fished  than  the  areas  immediately  to  the  north  and  to  the 
south.  The  current  meter  arrays  are  entirely  subsurface 
with  no  surface  markers.  The  presence  of  fishing  activity 
increases  the  possibility  of  array  damage  or  loss  which  we 
have  tried  to  minimize  through  our  selection  of  the  study 
area. 
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Figure  6.  Chart  indicating  area  of  investigation 
and  stations.  Depth  contours  in  fathoms. 
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TABLE  I 

1 

STATION 

LATITUDE 

LONGITUDE 

DEPTH  (METERS) 

1 

35-53.0 

121-29.8 

100 

- 

2 

35-52.5 

121-32.3 

357 

i 

■ 

3 

35-52.1 

121-34.7 

520 

4 

35-51.6 

121-37.4 

668 

v  r 

5 

35-51.1 

121-39.9 

759 

V 

*' 

6 

35-50.7 

121-42.4 

833 

r 

7 

35-50.2 

121-45.0 

915 

! 

< 

1  8 

35-49.7 

121-47.6 

988 

9 

35-49.2 

121-50.1 

1061 

§  10 

35-48.7 

121-52.7 

1150 

1  11 

35-48.3 

121-55.4 

1182 

12 

35-47.8 

121-57.7 

1044 

13 

35-49.5 

121-56.1 

1274 

r 

14 

35-51.1 

121-54.6 

1183 

V- 

15 

35-52.7 

121-53.0 

1146 

16 

1 

35-54.3 

121-51.3 

1089 

17 

35-55.9 

121-49.9 

1080 

18 

35-57.6 

121-48.3 

1098 

19 

35-59.3 

121-47.8 

997 

H  20 

36-00.9 

121-45.2 

842 

'  21 

36-02.5 

121-43.5 

732 

22 

36-04.3 

121-42.0 

560 

23 

36-05.9 

121-40.2 

350 

i 

I 
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III.  SALINITY- TEMPERATURE-DEPTH  OBSERVATIONS 

A.  INSTRUMENTATION  AND  DATA  COLLECTION 

Watermass  data  was  collected  on  four  separate  cruises 
of  the  R/V  ACANIA,  the  oceanographic  vessel  of  the  Naval 
Postgraduate  School.  The  cruises  were  on  27-28  November  1978, 
8-9  January  1979,  22-23  January  1979,  and  21-22  February 
1979.  During  each  cruise  all  23  stations  were  occupied. 
Sampling  of  watermass  properties  was  done  where  possible  to 
500  meters,  the  reference  level  used  by  CALCOFI  (Wyllie, 

1966)  . 

For  each  cruise  the  primary  instrument,  a  Bisset  Berman 
Model  9006  STD  ,  was  used  for  delineating  the  vertical  dis¬ 
tributions  of  temperature  and  salinity.  Nansen  bottles  and 
reversing  thermometers  provided  independent  measurements  to 
check  the  calibration  of  the  STD.  Expendible  bathythermo¬ 
graph  (XBT)  drops  and  surface  temperature  observations  were 
made  also  at  each  station. 

The  analog  recorder  usually  used  with  the  Model  9006  STD 
was  replaced  on  these  cruises.  The  three  separated  signal 
frequencies  were  sent  through  a  Hewlett-Packard  Model  57307A 
VHF  Switch  with  a  20  milisecond  settling  time  to  a  Hewlett- 
Packard  Model  5328A  Universal  Counter.  The  resulting  binary 
coded  decimal  output  was  then  read  into  the  random  access 
memory  of  a  Hewlett-Packard  9831A  desktop  computer.  After 
each  complete  profile  the  data  was  transferred  to  magnetic 


27 


tape.  Profiles  were  recorded  for  both  the  descent  and 
ascent  of  the  STD. 

Spikes  in  the  salinity  trace  are  known  to  be  caused  by 
a  poorly  matched  time  constant  between  the  conductivity 
sensor  and  the  platinum  resistance  thermometer  used  in  the 
STD  to  correct  the  conductivity  measurements  to  salinity. 
Salinity  spikes  were  eliminated  by  comparison  of  descent 
and  ascent  profiles  and  XBT  profiles.  This  was  done  by 
hand  during  examination  of  the  profiles. 

B.  RESULTS 

The  results  for  each  cruise  are  shown  as  vertical  sec¬ 
tions  for  both  the  Cape  San  Martin  line  and  the  Slate  Rock 
line.  Vertical  sections  are  drawn  for:  salinity,  tempera¬ 
ture,  sigma-t,  sound  speed,  geostrophic  currents,  and  sigma- 
t  and  salinity  together.  The  dynamic  topography  of  the  100 
db,  200  db,  and  300  db  surfaces  relative  to  50Q  decibars  is 
also  given  for  the  four  separate  cruises. 

Salinity  and  temperature  sections  were  contoured  using 
data  stored  on  the  magnetic  tapes  from  the  HP  9831A  computer 
after  the  salinity  spikes  had  been  removed.  Sigma-t,  geo¬ 
strophic  shear,  and  dynamic  heights  were  calculated  using 
the  library  computer  program  HYDRO,  available  at  the  Naval 
Postgraduate  School  for  the  IBM  360  computer.  Sound  speed 
was  calculated  using  Wilson's  equations  (Wilson,  1960), 
available  in  the  same  program. 

From  the  calculation  of  geostrophic  shear  mean  values 
for  four  station  intervals  were  found.  This  was  done  to 


reduce  the  non-geostrophic  contributions  to  the  calculations 
which  are  inversely  proportional  to  the  distance  over 
which  geostrophic  shear  is  averaged.  Thus,  resolution  is 
diminished  in  order  to  give  a  more  accurate  picture  of  the 
larger  scale  circulation  features. 

Dynamic  heights  were  smoothed  in  a  similar  manner. 

Values  were  averaged  over  three  station  heights.  For  sta¬ 
tion  12  the  mean  value  was  found  using  stations  11,  12,  and 
13.  For  the  coastal  stations  1  and  23  only  two  stations 
were  used  in  the  averaging,  i.e.,  stations  1  and  2  and 
stations  22  and  23.  For  the  coastal  stations  with  less 
than  500  meters  of  water  the  stations  were  treated  as  if 
the  depth  were  500  meters  and  dynamic  topographies  were 
extrapolated  from  the  first  station  seaward  with  such  depth. 

There  are  no  results  for  stations  21,  22,  and  23  during 
the  cruise  of  21-22  February  1979,  as  these  stations  were 
lost  due  to  failure  of  the  data  recording  equipment.  On  the 
same  cruise  there  were  four  stations  at  five  nautical  mile 
intervals  added  to  the  west  of  station  12.  This  allowed 
computation  of  geostrophic  shear  out  to  station  12. 

C.  DISCUSSION  OF  WATERMASS  PROPERTIES  AND  GEOSTROPHY 

The  presence  of  souther  water  is  indicated  by  the  dis¬ 
tributions  in  two  cross-sections  of  salinity,  temperature, 
sigma-t,  and  sound  speed  on  the  series  of  four  cruises.  The 
current  structure  for  the  same  series  is  deduced  from  geo¬ 
strophic  current  sections  and  from  dynamic  topography  at 


three  different  levels,  both  currents  and  topographies  being 
referred  to  500  decibars.  Direct  current  measurements  are 
discussed  later  in  Section  IV. 

Water  with  relatively  high  southern  watermass  properties 
is  present  below  the  pycnocline  on  the  first  cruise  on  27-28 
November  1978.  This  is  particularly  evident  on  the  salinity 
sections ,  Figures  7  and  8 .  Both  show  a  bulge  of  high  salinity 
water  below  200  meters,  on  Figure  7  for  example  between  sta¬ 
tions  3  and  10.  The  associated  temperature  and  sound  speed 
sections  (Appendix  B)  also  indicate  the  presence  of  southern 
water  in  this  region.  On  this  cruise  the  southern  water 
characteristics  appear  below  200  meters  and  from  about  4 
kilometers  to  38  kilometers  offshore  over  the  continental 
slope. 

Geostrophy,  Figures  27  and  28,  indicates  northward  flow 
in  the  upper  layers  with  a  surface  maximum  of  25  to  30  cm/sec. 
The  current  appears  to  have  two  branches  with  weaker  south¬ 
ward  flow  between  them.  Wickham  (1975)  found  similar  indi¬ 
cations  of  branched  flow  farther  offshore  for  his  August  data 
in  the  latitude  of  Monterey,  and  these  were  confirmed  by 
drogue  drifts.  This  branched  northward  flow  is  further  shown 
at  each  of  the  three  levels  of  contoured  dynamic  topography 
(100,  200,  and  300  decibars,  Figures  15,  16,  and  17).  Some 
southward  flow  appears  at  all  three  levels  from  stations  15 
to  18.  This  is  a  small-scale  feature  and  might  not  be  real 
since  small  scales  are  not  well  resolved  by  geostrophy. 
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Comparison  will  be  made  in  Section  V  between  geostrophic 
and  direct  current  measurements. 

The  cruise  of  8-9  January  1979  also  showed  southern 
water;  but,  as  Figures  9  and  10  show,  the  bulge  of  high 
salinity  occurs  farther  west.  The  associated  temperature 
and  sound  speed  sections  (Appendix  B)  also  show  this  west¬ 
ward  displacement  of  the  southern  water.  Below  200  meters 
this  southern  water  is  found  15  kilometers  farther  offshore 
than  on  the  last  cruise.  Although  Pavlova  (1966)  and  Hickey 
(1978)  indicated  the  countercurrent  moves  offshore  in  the 
spring,  our  observations  were  made  during  the  winter  season. 
McCreary's  (1977)  view  of  the  current's  variations  as  mani¬ 
festations  of  baroclinic  Kelvin-like  waves  is  consistent 
with  this  offshore  movement. 

Geostrophy  in  the  cross-sections  for  8-9  January  1979 
(Figures  29  and  30)  also  shows  the  northward  flow  farther 
offshore.  There  is  still  a  maximum  at  the  surface,  but  with 
an  increase  in  velocity  to  70  cm/sec  normal  to  the  Cape  San 
Martin  line  and  35  cm/sec  normal  to  the  Slate  Rock  line. 

There  is  an  indication  that  this  may  be  the  shoreward  branch 
of  the  northward  flow  found  during  the  first  cruise,  as 
southward  flow  appears  on  the  offshore  edge  of  both  sections. 
Dynamic  topography  (Figures  18,  19,  and  20)  shows  this  same 
pattern.  At  the  100  db  level  (Figure  18)  the  flow  is  intense 
and  northward  between  stations  3  and  9.  To  the  west  of 
station  9  the  flow  intensity  drops  off  sharply  and  southward 
flow  appears  between  stations  13  and  15.  To  the  east  of 

31 


f 


station  3  the  dynamic  topography  is  generally  flat  with 
northward  flow  indicated.  At  the  200  db  level  (Figure  19) 
the  flow  is  weaker  but  is  still  northward  between  stations 
3  and  9.  Southward  flow  is  now  more  evident  between  stations 
13  and  15.  At  the  300  db  level  (Figure  20)  the  flow  is 
southward  with  only  a  trace  of  northward  flow  between  sta¬ 
tions  15  and  17. 

The  cruise  on  22-23  January  1979  shows  reductions  in 
southern  water  characteristics.  All  indicators,  i.e., 
isopleths  of  salinity,  temperature,  sigma-t,  and  sound 
speed,  are  nearly  parallel  with  only  small  horizontal  gradi¬ 
ents.  Note  that  the  34.20  y^  isohaline  which  in  November 
lay  in  places  higher  in  the  water  column  than  200  meters  is 
now  at  a  depth  of  300  meters,  except  within  a  few  kilometers 
of  the  slope.  This  may  indicate  that  southern  water  has 
moved  seaward  or  deeper  beyond  the  range  of  observations. 

Geos trophy  shows  slight  westward  propagation  of  the 
northward  flow  (Figures  31  and  32,  also,  21,  22,  and  23). 

The  flow  appears  slower,  20  cm/sec,  and  more  diffuse.  At 
the  200  db  level  (Figure  22)  southward  flow  now  exists 
shoreward  of  station  4.  At  the  300  db  level  (Figure  23) 
the  flow  has  become  more  diffuse  and  the  southern  flow  is 
now  shoreward  of  stations  5  and  20. 

The  observations  for  the  cruise  of  21-22  February  1979 
indicate  an  increase  in  salinity  below  200  meters  (Figures  13 
and  14),  the  34.20  %„  isohaline  having  risen  to  a  depth  of 
250  meters  over  most  of  both  sections.  The  dynamic  topography 


(Figures  24,  25,  and  26)  now  indicates  a  northward  flow  at 
stations  2  and  3  at  the  200  db  and  300  db  levels.  The 
geostrophic  sections  do  not  show  this  since  the  station 
averaging  interval  used  in  their  construction  does  not  permit 
calculations  shoreward  of  station  4.  This  flow  at  the 
eastern  stations  and  below  200  meters  may  be  the  start  of 
the  undercurrent. 

An  immediate  observation  must  be  made:  The  regions  with 
indications  of  southern  water  and  the  regions  where  north¬ 
ward  flow  is  indicated  by  geostrophy  do  not  exactly  coin¬ 
cide.  For  all  the  cruises  considered,  geostrophy  shows  a 
northward  surface  flow,  in  some  instances  with  flow  as 
great  as  70  cm/sec,  even  though  the  watermass  characteris¬ 
tics  in  some  regions  are  not  southern.  This  is  not  too 
surprising,  since  near  the  boundaries  between  watermasses, 
eddies  and  entrainment  of  anomalous  water  is  common.  The 
observed  variations  in  salinity  and  velocity  may  also  have 
alternative  explanations.  Passing  eddies  or  meanders  in 
the  countercurrent  might  give  results  similar  to  those  just 
discussed. 

In  the  following  section  the  currents  inferred  from  geo¬ 
strophy  are  compared  to  those  measured  directly  by  moored 
current  meter  arrays  along  the  Cape  San  Martin  line. 
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Figure  7.  Salinity  (%„  )  on  a  vertical  section  for  the  Cape 
San  Martin  line  on  27-28  November  1978. 
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Figure  11.  Salinity  (%,  )  on  a  vertical  section  for  the  Cape 
San  Martin  line  on  22-23  January  1979. 
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Figure  12.  Salinity  (%„  )  on  a  vertical  section  for  the  Slate 
Rock  line  on  22-23  January  1979. 
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SLATE  ROCK  STATION  NO. 


Salinity  (%,,  )  on  a  vertical  section  for  the  Slate 
on  21-22  February  1979. 
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Figure  27.  Vertical  section  of  the  normal  component  of  geostrophic 
velocity  in  cm/sec  for  the  Cape  San  Martin  line  on  27-28  November 
1978.  Southward  flow  indicated  by  cross  hatched  area. 
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Figure  29.  Vertical  section  of  the  normal  component  of  geostrophic 
velocity  in  cm/sec  for  the  Cape  San  Martin  line  on  8-9  January 
1979.  Southward  flow  indicated  by  cross  hatched  area. 
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Figure  30.  Vertical  section  of  the  normal  component  of  geostrophic 
velocity  in  cm/sec  for  the  Slate  Rock  line  on  8-9  January  1979. 
Southward  flow  indicated  by  cross  hatched  area. 
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Figure  31.  Vertical  section  of  the  normal  component  of  geostrophic 
velocity  in  cm/sec  for  the  Cape  San  Martin  line  on  22-23  January 
1979.  Southward  flow  indicated  by  cross  hatched  area. 


Figure  33.  Vertical  section  of  the  normal  component  of  geostrophic 
velocity  in  cm/sec  for  the  Cape  San  Martin  line  on  21-22  February 
1979.  Southward  flow  indicated  by  cross  hatched  area. 


IV.  DIRECT  CURRENT  OBSERVATIONS 

A.  INSTRUMENTATION  AND  DATA  COLLECTION 

Data  collection  was  begun  with  the  first  array  installed 
on  25  July  1978.  This  array  contained  one  meter.  The  array 
was  placed  in  371  meters  of  water  at  approximately  the 
position  of  station  2  (Figure  6)  and  remained  in  the  water 
for  one  month.  The  second  array  was  also  placed  near  sta¬ 
tion  2  in  354  meters  of  water  on  20  September  1978.  The 
array  contained  one  meter  and  remained  in  the  water  for 
two  months.  The  meters  from  both  the  first  and  second 
array  were  placed  at  approximately  200  meters  depth.  Two 
larger  arrays  were  installed  on  27  November  1978.  They 
contained  three  meters  each  and  were  installed  in  water  of 
353  meters  depth  near  station  2  and  777  meters  depth  near 
station  5.  The  meters  were  situated  at  depths  of  100,  175, 
and  300  meters.  Both  arrays  remained  in  place  until  22 
January  1979. 

Organization  of  each  array  was  done  by  means  of  the 
NOYFB  computer  program.  The  original  program  was  written 
by  Donald  Moller  of  the  Woods  Hole  Oceanographic  Institution 
in  Fortran  II  for  the  Hewlett-Packard  2100  series.  The  pro¬ 
gram  has  been  rewritten  in  Fortran  IV  for  compatibility  with 
the  IBM  360  computer  and  is  given  in  Appendix  A.  Through 
the  use  of  on  line  terminals  the  program  gives  the  operator 
a  description  of  the  mooring  and  its  performance  from  an 
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operational  point  of  view.  Given  environmental  data  and 
mooring  components,  the  program  presents  the  operator  with 
mooring  behavior  information  for  evaluation  of  collected 
data  as  well  as  array  design  modifications.  Step  by  step 
instructions  for  program  operation  are  displayed  to  the 
user  with  the  sequence  determined  by  his  selection  of  options. 
Standard  mooring  component  characteristics  (buoyancy,  cross- 
sectional  areas,  elastic  properties,  etc.)  are  written  into 
the  program.  These  components  are  those  used  by  Woods  Hole 
Oceanographic  Institution.  Components  which  are  non-standard 
with  respect  to  the  program  are  added  during  initialization 
or  may  be  changed  by  an  option. 

The  current  meter  used  in  these  arrays  is  the  Aanderaa 
Recording  Current  Meter  Model  4  (RCM4) .  It  is  a  self-contained 
instrument  for  recording  speed,  direction,  and  temperature 
of  ocean  currents  with  conductivity  and  pressure  options. 

The  RCM4  has  a  depth  capability  of  2000  meters.  The  RCM4 
uses  a  rotor  type  current  speed  sensor,  a  magnetic  compass, 
and  a  thermistor.  An  electro-mechanical  encoder  (analog  to 
digital  converter)  samples  and  converts  the  measurements 
to  binary  digital  signals  which  are  then  recorded  on  1/4- 
inch  magnetic  tape.  A  sampling  interval  of  10  minutes  was 
chosen  for  our  meters.  Input  parameters  for  the  RCM4  into 
the  NOYFB  program  are:  W(I)  =  -64.66  (buoyancy  per  meter 
length)  and  A(I)  *  +0.065  (area  of  component  in  square 
meters  per  meter  length) . 


The  array  is  arranged  as  in  Figure  35  with  no  surface 


markers  in  order  to  keep  all  array  elements  out  of  the 
region  of  strong  surface  wave  action.  An  acoustic  release 
is  used  for  retrieval  of  the  arrays.  It  is  an  AMF  Acoustic 
Release/Pinger  Model  242,  which  is  activated  acoustically 
and  also  has  a  reply  pinger  used  for  interrogation  and,  if 
necessary,  as  a  locating  beacon. 

Buoyancy  for  the  array  is  provided  by  Benthos  glass 
spheres.  The  glass  spheres  are  17-inches  in  diameter,  housed 
in  plastic  hard  hats  and  are  capable  to  a  depth  of  6700 
meters.  They  provide  55  pounds  of  buoyancy  each  and  are 
connected  together  in  pairs  with  3/8-inch  galvanized  chain. 

The  wire  finally  used  was  5/32-inch,  7x7  stainless  steel 
wire,  breaking  strength  about  2400  pounds,  and  stainless 
Nicopress  fillings  around  plastic  thimbles.  Although  the 
initial  arrays  used  1/4-inch  galvanized  wire  with  copper 
Nicopress  fittings  for  terminations-  Zinc  anodes  were 
attached  to  all  Nicopress  fittings,  following  a  technique 
developed  at  Oregon  State  University  (OSU) .  After  one  month 
of  immersion  the  zincs  on  some  of  the  wire  fittings  had 
almost  totally  disappeared.  It  was  feared  that  a  longer 
use  would  have  led  to  corrosion  of  the  copper  Nicopress 
fittings  and  possibly  to  the  loss  of  the  array.  It  was 
then  decided  to  use  stainless  steel  wire.  Again,  following 
the  technique  developed  at  OSU,  plastic  1/2-inch  thimbles 
are  used  at  all  eye  terminations.  Galvanized  anchor  shackles 
with  stainless  steel  cotterpins  were  used  as  connectors  for 
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Figure  35.  Array  configuration, 
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the  various  components.  Zincs  are  maintained  on  the  meters 
and  release  as  a  protection  against  their  corrosion.  Input 
parameters  for  the  wire  into  the  NOYFB  program  are: 

W(I)  =  -0.1225  (weight  of  component  in  pounds  per  meter 
length),  A(I)  =  +0.00397  (diameter  in  meters),  RBS(I)  =  +2400.0 
(rated  breaking  strength  in  pounds),  and  AW(I)  =  +0.065 
(cross  sectional  metal  area  of  wire  in  square  inches) . 

Below  each  release  is  a  15-meter  section  of  wire,  3- 
meter  section  of  3/8  inch  chain  and  the  weights.  Weight 
is  provided  by  scrap  railroad  wheels  which  have  a  weight 
of  about  600  pounds  per  wheel  in  water.  Two  wheels  are  used 
for  the  shallow  arrays  and  three  for  the  deeper  arrays. 

Placement  of  arrays  was  done  from  the  R/V  ACANIA  by  the 
method  of  stringing  the  array  out  behind  the  ship,  upper-most 
components  first,  and  dropping  the  anchor  last.  As  an  added 
precaution  a  7-foot  cargo  parachute  was  attached  to  the 
anchors  to  slow  their  rate  of  descent. 

B.  DISCUSSION  OF  DIRECT  CURRENT  MEASUREMENTS 

All  data  obtained  with  the  current  meters  was  converted 
to  speed  and  direction  using  Aanderaa  calibration  constants 
and  consolidated  on  a  single  IBM  compatible  tape. 

Current  speed  and  direction  were  used  to  construct  pro¬ 
gressive  vector  diagrams.  Vertical  and  horizontal  scales 
are  equal  in  these  diagrams.  The  vertical  axis  is  zero 
degrees,  magnetic  north.  The  coast  in  the  study  area  is 
aligned  approximately  in  a  305°  magnetic  direction. 
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The  current  at  station  2  during  the  period  25  July  to 
28  August  1978  is  depicted  by  the  progressive  vector  diagram 
shown  in  Figure  36.  This  meter  was  at  220  meters  depth. 

During  its  operation  the  average  overall  current  was  336° 
magnetic  at  7.6  cm/sec.  With  respect  to  the  alignment  of 
the  coast  this  shows  a  slight  onshore  component. 

The  semidiurnal  components  in  the  currents  are  visible 
upon  close  examination  (the  crosses  on  the  diagram  appear 
at  two-day  intervals) .  Two  reversals  of  current  which  last 
four-days  each  can  be  seen  at  the  top  of  the  figure. 

The  second  meter  was  installed  in  September  (Figure  37) 
at  the  same  location,  station  2,  but  at  a  depth  of  190  meters. 
It  was  in  operation  from  20  September  to  27  November  1978. 

For  this  period  the  progressive  vector  diagram  is  shown  in 
Figure  37,  and  the  crosses  are  located  at  three-day  intervals. 
The  mean  flow  was  318°  magnetic  at  2.9  cm/sec.  During  the 
middle  of  the  observation  period  numerous  reversals  of  flow 
appear.  These  oscillations  suggest  that  the  meter  was  near 
a  frontal  zone  and  that  its  position  alternated  between  sides 
of  that  zone,  perhaps  as  a  meander  or  eddy  in  the  counter- 
current  moved  through  the  station's  position.  The  mean  flow 
over  the  seventy  days  is  dominated  by  the  countercurrent 
flowing  nearly  parallel  to  the  coast. 

Figures  38  through  42  are  progressive  vector  diagrams 
for  the  arrays  in  operation  from  27  November  1978  to  22 
January  1979  on  moorings  at  stations  2  and  5.  The  crosses 
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in  all  these  figures  are  at  three-day  intervals.  Semi¬ 
diurnal  components  are  again  visible. 

Figures  38,  39,  and  40  are  for  the  array  at  station  2. 

The  upper  meter  was  at  100  meters  depth  (Figure  38).  The 
mean  flow  at  this  level  was  toward  337°  magnetic  at  12.8 
cm/s ec,  a  moderately  strong  onshore  and  northward  flow.  On 
the  8th  of  January  the  flow  changes  from  northward  to  south¬ 
ward  for  three  days.  The  next  meter  was  at  175  meters  depth 
(Figure  39) .  The  mean  flow  was  toward  321°  magnetic  at 
3.2  cm/sec.  This  small  mean  value  is  deceiving;  it  results 
from  a  period  of  mainly  southward  flow  during  the  first  nine 
days  and  oscillations  during  the  last  part  of  the  period. 

The  speed  during  the  middle  of  the  period  was  at  a  maximum 
of  25  cm/sec  during  a  three-day  period.  Thus,  although  the 
oscillations  result  in  a  small  value  for  the  local  time- 
averaged  flow,  weakening  of  the  countercurrent  is  not  necessarily 
implied.  The  oscillations  may  simply  imply  a  spatially  fluc¬ 
tuating  front  in  the  region. 

The  bottom  meter  on  this  array  was  at  300  meters  (Figure 
40) .  The  mean  flow  at  this  level  was  towards  151°  magnetic 
at  1.8  cm/sec.  During  most  of  the  period  the  flow  appears 
weak  and  fluctuating.  The  oscillations  are  mainly  in  two 
directions,  northward  and  southward  parallel  to  the  coast. 

The  meter  appears  to  be  astride  the  front  separating  the 
countercurrent  and  the  southward  flow.  As  the  countercurrent 
meanders  the  meter  moves  from  one  flow  to  the  other.  In 
summary  the  current  is  moderately  strong  and  northward  at 
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the  surface  and  weak  at  mid-depth  with  the  exception  of  the 
strong  northward  flow  during  the  middle  of  the  period.  The 
oscillations  during  the  first  and  last  days  and  at  the  lower 
meter  indicate  a  moving  shear  zone  between  the  countercurrent 
and  the  southward  flow. 

Figures  41  and  42  are  for  the  array  installed  at  station 
5  and  operating  in  the  interval  27  November  1978  through  22 
January  1979.  The  upper  meter  was  at  140  meters  depth  (Figure 
41).  The  mean  flow  was  toward  319°  magnetic  at  12.3  cm/sec. 

As  can  be  seen,  the  flow  is  almost  exclusively  northward, 
parallel  to  the  coast,  during  the  entire  period.  The  excep¬ 
tion  is  a  three-day  interval  at  the  start  with  southward  flow. 

At  215  meters  (Figure  42)  the  mean  flow  was  toward  308° 
magnetic  at  6.3  cm/sec.  This  reduction  of  the  mean  from  the 
upper  meter  is  largely  due  to  the  southward  flows  during  the 
first  nine  days  and  an  eight-day  period  beginning  about  1 
January.  During  these  reversals  the  flow  maintains  its  new 
direction  and  intensity  without  multiple  oscillations.  The 
sharp,  clear  change  in  flow  indicates  reversal  from  counter- 
current  to  southward  flow  with  no  lingering  of  the  front  in 
the  region  of  the  meter.  This  pattern  is  similar  to  that 
at  station  2  with  a  weakening  of  flow  with  depth  and  the 
appearance  of  southward  flow  at  the  deeper  meters. 

In  summary  the  mean  flow  at  the  surface  during  the 
period  of  27  November  1978  through  22  January  1979  is  north¬ 
ward  with  an  onshore  component  and  a  surface  maximum  of 
speed.  At  mid-depth  the  current  has  maintained  its  direction 


with  reduced  speed.  At  the  deeper  meters  the  flow  is 
variable  in  direction  and  speed,  indications  of  a  frontal 
region  separating  northward  and  southward  flow. 
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Figure  36.  Progressive  vector  diagram  for 
the  current  meter  at  220  meters  depth  at 
station  2  from  25  July  1978  to  28  August 
1978.  Crosses  are  positioned  at  2  day 
intervals.  Vertical  axis  indicates 
Magnetic  North. 
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Figure  37.  Progressive  vector  diagram  for  the 
current  meter  at  190  meters  depth  at  station  2 
from  20  September  1978  to  27  November  1978. 
Crosses  are  positioned  at  3  day  intervals. 
Vertical  axis  indicates  Magnetic  North. 
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Figure  38.  Progressive  vector  diagram 
for  the  current  meter  at  100  meters  depth 
at  station  2  from  27  November  1978  to 
22  January  1979.  Crosses  are  positioned 
at  3  day  intervals.  Vertical  axis 
indicates  Magnetic  North. 


Figure  39.  Progressive  vector  diagram  for  the 
current  meter  at  175  meters  depth  at  station  2 
from  27  November  1978  to  22  January  1979.  Crosses 
are  positioned  at  3  day  intervals.  Vertical  axis 
indicates  Magnetic  North. 
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Figure  40.  Progressive  vector  diagram  for  the 
current  meter  at  300  meters  depth  at  station  2 
from  27  November  1978  to  22  January  1979. 
Crosses  are  positioned  at  3  day  intervals. 
Vertical  axis  indicates  Magnetic  North. 
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Figure  41.  Progressive  vector  diagram  for 
the  current  meter  at  140  meters  depth  at 
station  5  from  27  November  1978  to  22 
January  1979.  Crosses  are  positioned  at 
3  day  intervals.  Vertical  axis  indicates 
Magnetic  North. 


Figure  42.  Progressive  vector  diagram  for  the 
current  meter  at  215  meters  depth  at  station  5 
from  27  November  1978  to  22  January  1979. 
Crosses  are  positioned  at  3  day  intervals. 
Vertical  axis  indicates  Magnetic  North. 
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COMPARISON  OF  GEOSTROPHY  WITH  DIRECT  CURRENT  MEASUREMENTS 


The  two  methods  of  inferring  currents,  indirect  (geo- 
strophy)  and  direct  (current  metering)  coincided  on  27 
November  1978  and  8  January  1979.  There  were  vertical 
profiling  for  watermass  properties  on  the  Cape  San  Martin 
line  and  simultaneous  direct  measurements  at  stations  2  and 
5  of  that  line. 

The  mean  velocity  from  the  current  meters  was  found  for 
a  24-hour  period  bracketing  the  time  during  which  watermass 
properties  were  sampled.  This  was  accomplished  by  computing: 
V(t)  =  $,(t+12)  -^$(t-12)  Where  $  is  the  position  vector  at 
the  given  time  taken  from  a  list  of  the  values  used  to  pro¬ 
duce  the  progressive  vector  diagram.  This  24-hour  averaging 
was  done  so  as  to  smooth  the  high  frequency  non-geostrophic 
contributions  to  the  flow  while  retaining  larger  scales.  It 
must  be  expected  that  this  averaging  process  does  not  smooth 
out  all  non-geostrophic  components.  Those  which  remain  con¬ 
tribute  to  differences  between  the  direct  (current  meter) 
and  indirect  (geostrophic)  velocity  measurements. 

The  mean  metered  velocities  at  stations  2  and  5  on  both 
27  November  1978  and  8  January  1979  are  compared  to  those 
velocities  found  by  geostrophy  in  Table  II. 

As  seen  in  Table  II,  on  27  November  1978  at  station  2, 
there  is  general  agreement  on  the  direct  and  indirect  measure¬ 
ment  of  velocities  at  100  and  175  meters.  At  300  meters  the 
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methods  of  measurement  indicate  opposite  flow  directions. 
Dynamic  topography  indicates  the  region  to  be  fairly  flat 
with  adjacent  northward  flow.  The  current  meter  shows  a 
moderate  southward  flow  of  10  cm/sec.  This  bottom  meter 
is  the  meter  which  showed  obvious  non-geostrophic  components, 
frequent  oscillations  between  northward  and  southward  flow. 

On  the  same  data  at  station  5,  the  table  shows  strong  agree¬ 
ment  between  the  two  methods  of  measurement.  Geostrophy 
indicates  a  slightly  stronger  flow  and  the  current  meters 
show  more  of  an  onshore  flow. 

On  8  January  1979  at  station  2,  there  is  poor  correlation 
of  the  current  from  the  two  measurement  methods.  Geostrophy 
indicates  the  region,  at  mid  and  lower  depths,  to  be  fairly 
flat  with  weak  flow.  Direction  can  only  be  inferred  from 
that  at  station  4  (Figures  19  and  20) .  At  the  100  meter 
level  the  current  meter  shows  an  onshore  southward  flow  while 
geostrophy  indicates  northward  flow  parallel  to  the  coast. 

At  station  5  one  can  see  reasonable  agreement  between  the 
two  methods  of  measurement  (Table  II).  Current  meters  show 
uniform  speed  with  depth  and  geostrophy  indicates  weakening 
of  the  flow  with  depth. 

In  summary  there  is  general  agreement  between  the  two 
methods  of  measurement.  It  must  be  remembered  that  geo- 
strophic  calculations  for  station  2  were  based  on  extrapo¬ 
lations  and  to  that  extent  are  uncertain.  Further,  the 
averaging  of  the  current  over  24  hours  does  not  remove  all 
non-geostrophic  components,  especially  in  the  periods  of 


VI .  CONCLUSIONS 


In  summarizing  the  current  and  watermass  variations, 
the  time  interval  between  cruises  is  used  for  an  initial 
breakdown.  Currents  are  described  by  geos trophy  at  the  time 
of  each  cruise  and  by  current  meter  measurements  during  the 
intervals.  Watermass  properties  are  known  only  at  cruise 
times . 

From  27  November  1978  to  8  January  1979,  near  the  level 
of  100  meters,  there  is  an  increased  halocline  slope  down¬ 
ward  toward  the  coast  and  an  intense  northward  flow  spreading 
westward.  This  spreading  flow  also  occurs  at  200  and  300 
meters.  Below  300  meters,  southward  flow  develops.  A 
salinity  maximum  at  300  meters  occurs  near  the  center  of  the 
station  lines  in  November  and  at  the  western  edge  in  early 
January. 

From  8  January  1979  to  22  January  1979  the  halocline 
levels  off  and  becomes  less  intense.  At  100  meters  the 
northward  flow  has  weakened  and  at  200  meters  remains  un¬ 
changed.  From  300  to  500  meters  there  is  a  reduction  in 
salinity  due  to  horizontal  advection,  vice  vertical,  of 
low  salinity  water.  There  is  also  reduced  southward  flow 
below  300  meters  during  this  interval. 

These  results  by  indirect  measurements  are  consistent 
with  direct  (current  meters)  methods.  At  100  meters  north¬ 
ward  flow  spreads  westward  from  27  November  1978  to  22 
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January  1979.  At  about  1  January  this  flow  shows  an 
increased  westward  component,  i.e.  it  crosses  contours 
into  deeper  water.  Vertical  extent  of  the  northward  flow 
also  increases  during  this  period.  Southward  flow  is  present 
at  mid-depth  until  6  December  when  it  turns  northward  at 
both  stations  2  and  5.  At  300  meters,  a  frontal  region 
separating  northward  and  southward  flow,  the  flow  is  south¬ 
ward  until  early  December  when  much  oscillating  dominates 
the  rest  of  the  period. 

Indications  are  that  the  flow  is  branched  and  northward 
at  the  surface,  consistent  with  Wickham's  (1975)  findings 
farther  north.  Presence  of  a  surface  maximum,  Davidson 
Current,  during  the  winter  is  almost  universally  consistent 
with  the  observations  of  other  investigators.  Westward 
propagation  of  the  flow  tends  to  support  McCreary's  (1977) 
model. 

From  22  January  1979  to  21  February  1979  there  is  an 
increase  in  salinity  at  all  levels.  The  northward  jet  shows 
further  westward  movement. 

Measurement  of  the  currents  is  still  in  progress.  A  3- 
meter  array  was  installed  farther  west  at  station  7  and  in 
April  1979  was  increased  to  a  4-meter  array.  Arrays  are 
also  being  maintained  at  stations  2  and  5.  Along  with  cur¬ 
rent  meter  measurements,  simultaneous  measurements  of 
watermass  properties  are  made  at  regular  intervals. 
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TABLE  II 

COMPARISON  OF  CURRENT  METER  AND  GEOSTROPHIC  CURRENT 
VELOCITIES  ON  27  NOVEMBER  1978  AND  8  JANUARY  1979 


Current  Meters  Geostrophy 


Date 

Station 

Depth 

9(1) 

V(l) 

9(2) 

V(3) 

(meters) 

direction 

(cin/sec) 

direction 

(an/sec) 

(ref.  Mag 

N) 

(ref.  Mag 

N) 

27  November 

2 

100 

331° 

16.2 

310° 

strong 

175 

352° 

2.9 

305® 

moderate 

300 

112° 

10.0 

335® 

weak 

27  November 

5 

140 

337® 

9.5 

310® 

15.1 

215 

339“ 

4.7 

305® 

9.1 

8  January 

2 

100 

076® 

4.8 

310® 

Strang 

175 

249® 

6.8 

variable 

weak 

300 

332® 

38.3 

variable 

weak 

8  January 

5 

140 

300® 

16.6 

310“ 

25.1 

215 

240® 

16.9 

285® 

weak 

NOTES 

(1)  8  and  V  (current  Meters)  found  using  ^ ^  where 

R  is  the  position  vector  at  the  given  time  taken  from  a  list 
of  values  used  to  produce  the  progressive  vector  diagram. 

(2)  0  (geos trophy)  found  from  dynamic  topographies. 

V 

(3)  V  (geos trophy)  V  *  where  Vn  is  the  normal  ocuponent  of 

velocity  from  geostrophic  cross  sections  and  9  is  the  angle 
from  the  normal. 


I 


75 


APPENDIX  A 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOHH  ,h— ,H^.-«-*.-«cMfMiMCMCMCMCM<Mnj<Mfnco<nmmfn<'«icomcr».t*^.t  .* >t.t 

QOOOOOOOOOOQOOOOOOOQOOOOOOOOOOOQOOOOOOOOOOOOOOOO 

oooooooooqoqooqooooqooooooqooooqoqooqoooooqoqooo 

oooooococooooooooocoocooooocooaoooooccoocooocooo 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ ZZZZZZZ 


Z  </» 
o  2 

K  < 

••  O  OC 
u.  2  t- 
O  *-•  » 

a  hjh 
z  a  o</> 
o  oeczz 
“•  oui<ro 

co  h3o 

oc  *30  - 
cu  ^azo 
>ir.  x<j 

Qffffiu  O 
UJ—  >  o 

in  eooiiwu 
***ir»'0  uu~> 
>oo'mzz 
iuoc-h  <t*-«z 

ac<  Xtti-O 
Xocmr-row 
«  lUw^OI- 

co  co  »ao  oocy 
U.  U.-»OXul®Z 
>  o  .KK  33 
o  >0*y*z</>u. 
Z  Z  OIh 

Z  i/>v> 
x  xaoujzaiuj 
<  <— cucnuioCoc 
ac  otiflw3K^M 
o  a— ~  1-33 
a  o>>oc-*oo 

oC  ocujujOocujuj 
a  o.ocacu.3ococ 


0J-*  <lttUjCU 

LU</}  Mhuiuu* 

—JCO  K<rtK—UJ  I 

uj*->  <r  <  >»i2 
to  k3«*ujuj3  -*i 
>co  coZarQQ<  <oi 
Zerocm  -*<  a.  —i 
O  U4H-_jCtI».-  — 
MQh4<uoa.a  cu 

Klucuhko  ooo  * 
at-iMzn-out-  — 
o«  Ol  z  uv 
otft-T>aihOo  —i 
o— ><tZcuaCzu-aco  3i 
zoauj_j<oo<  < 
<2  XQ.Xo.coX  I  • 
-waxy  — 

a  3UJ33O00Z  «t 
's.LUQ.COcOoOOl— f- 3  CM 
— *arZ.  a  — 

<f— *i— kkkkK  «oi 

«/>  333333k  CD 

_J</>KO-OlO- 0.0-0.  O'  CL 
OZt0KKKKK»-O  "I 
0CO^333333c0  -»■ 

(-wJOOOOOO<  CM1 
ZK  «t, 

oo- 1  ii  i  •  i  i  i  — 

UO  LL  <■ 

xtoocooo&o  -Ti 

<0  IN 

<*K|  II  |  |  I  »  | 

(J— '  —| 

os-^fNpn^-inoO'r  s' 
OLtA 

o.  I  l  I  I  |  !  I  I  z 
in  a 

Zoo  •  X 

hZVI  X 

<rcu  o 

Xcovo  u 


m  »  < 

«  3  oc 

—  XU 
-O  OC  Z 
K  CU  < 

*•  K 

— »  •—  •>  OC 

tn  m  *  o 
—  o  cu  z 
— K— —  ZlU< 

-z  • 

mOC 

UKW-  _i  »cu 

•man  «o> 

z«  UCUK 

inz—  -*i/>  » 

— o  ►  »a. 

lU-H- »w 03 

<  "O  *O-*0C5C 

•— .(M— _i  »d> 

— -0— m—  »uo 

■J’-OQ.-OcOXq  r- 

CM— 0—0  Q.  3  z 
— 3cCm  KUU.K 
COK  •+— •  »  »D 
CD  «■—  »00>ff 

ac— o— —io—k 

•m  (Mm— cm  «.  •• 

-vO-'Oyaui/) 

cm— a— a  «—  z 

•t_jOCM— 'O  *Ui 

— X  •+-  *OUK  — 

< 

•— O— 02  ■  — ( 

-.incMm^ar— z— 

CM-O— "O  — ■  “Q.— *3 

•t—o.— <K  »_JC0  uOOOO 

IwQhwQal-H  II  Ii*  II  VhuVVIT-.^ — -H. 

• - ■-»-'O—iCMr0-t 

ZZZ2ZZ?ZZ^N^'tm'0N(00'-l-MH-< 

aoaacoaoa— — — ————— 

XXXXZXXXX33333333333332 

xxxxxxxxzooiooocoi^coooioi/iooiooococo 

oououacuc  coimooocnoomioi/immioooco 

UUOUUuUUi 


OUOuUlJUUodUOUOL'OUOUoOOUUO 


76 


/ 


OOOOOOOOOOOOOOOOOOOOOOWOOOOOOOOOOOOOCaOOOOOOOOOOO 

■41  »r>  ir»  m  m  u>  >o  «o  «o  <o  <o  ^  >o  f«- r- r>»  p- r»  ao  oo  oo  oo  co  ®  ®  oo  w  eo  o»  <7*  <7>  O' O' O' ^ 

000000°00000000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQO 

cooooooooooooociooooootiocoooooocoooooooooooococoo 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

a  i- 

ac  z 

UJ  LU 

a  x 

<*•  I- 

0l> 

•OJ  • 

H  »  » 

am  ■v 

o  *■ 

ocg 

•»  ^ 

Qoo  -* 

o c 


<o 

2 

a 

X 

a 

< 

UJ 

Ul 

1 

1— 

>UJ 

0m 

a 

UJ 

—  -4" 

to 

a® 

m 

< 

_IIO 

»  — 

N-l 

o«i 

o 

a 

®z 

O  *H 

-J 

o 

z 

<x 

Z  *-* 

z 

1 

X 

mOC 

1 

UJ 

l-cr. 

o 

a 

a: 

O  to 

cc 

u.x 

ec 

<|-io 

4>  (C 

< 

o 

— 

LL 

>zz 

to  oc 

too 

to 

LUO 

UJ  1 

CL 

oc 

UJ 

IO 

U.3M 

OOl- 

>  to 

(/> 

UJ 

•  < 

> 

1- 

1  » 

& 

*a 

1 

z 

Ul< 

—4 

NZ"< 

< 

i-coae 

MUI 

< 

a 

fc<«H 

i- 

Sou 

••  —3 

H 

X 

-  I--J 

•• 

<o 

ax® 

n-  <-j 

to 

«Oo 

to  to 

O- 

z 

ZlOO 

to  l  < 

z 

oeo 

UJ  - 

• 

o 

M 

1-  (NJ> 

o 

UJ 

u«  •— 

1- 

o 

QlU 

I  JTz 

u 

•m  -_J 

• 

ioZi 

a 

o 

H<H 

h*  "HUJ 

5S 

Ul  »  •» 

O-  ro 

T 

z 

< 

M 

X-Jlu 

IO  —Z 

z  s  - 

UJ 

V* 

®o 

n 

qc<co 

a  1  om 

z 

UJta* 

a  uj_i 

aC 

<o 

UJMh 

O  HZ  • 

o 

SS 

so 

a 

H 

an® 

•*<o 

a 

«<  •« 

Z 

HO 

•  o  -H 

X 

UJ* 

Ujrg 

z 

UJ 

ZZtO 

a  z  »u- 

o 

CC 

UJOfO 

X 

ZUJ 

a*-*  iu 

T  XhO 

o 

UJ® 

>  -I 

ac 

CO 

H*  O 

o  »az 

m 

U.O 

<-•« 

a  at 

K 

KUJ 

O  *)□  t\J 

H4 

LUU. 

U.UJ  4» 

_i  in 

XX 

a. 

OXO) 

—4  HJliJH 

o 

0 c 

a-i 

<r«  m 

oo 

o 

UJHH 

UJlH  >0  *h  Q 

X 

• 

®<ci 

»h 

LJIO 

IO  Z 

o  »  oca  “ 

X 

3 

hZ 

uia_i 

">i-^  in 

«•* 

aCuj 

z—  -4  -UJUX 

• 

Z 

1-4  • 

i—  - 

'0*h_i  in 

o® 

■  i« » 

oos 

— »<t<M  v0— 'C0H  «H 

< 

a 

z® 

ZO-O'IZO  •. 

ZUJ 

in^ 

ZUULU 

<NXO  ►mOZH 

-1 

a 

3  • 

—UJczO^ 

H-t-O—CT' 

—  X 

»  • 

<-  1- 

«o-o-»in  •>'Oujz  * 

z 

CO 

< 

1- 

X 

-ho<o«h-<o  mm 

®i- 

3tV>< 

-Hq  NNH  OUJOJ 

3 

w 

in 

§ 

V! 

•»  O'Oino* 

oo 

QOu. 

in 

0®H 

JUJIO 

O-  H—  o  •—  z— 

z 

o 

o 

UJ 

-« ii 

< 

o 

«—ac 

_  >in 

w  -J  -1 

xa£ 

-JH 

_|  H-j  CL 

nOO 

H 

u 

< 

i-w— 1~ 

1—  1 

O 

a  ho 

OUJH 

Z  K  —L-  1  -HTh 

HZ 

W 

aQ 

iu<  x  <lu<  «r« 

LU< 

o 

U.X< 

“*UJ<  <>HUJ  <o< 

<  N  II 

UJ 

-J 

ujz 

l-X  •OXh-XOX'- 

XUJ 

JhX  ||  1- 

<x 

Hl-XOr-hOSOl 

1- 

X_l 

1“ 

-1 

H« 

<-»«X«0C>-i0C<0f 

O.Q- 

ujoCqt 

z«0 C<0£  — |<0C  QC 

<_JUUJtO 

UJ 

< 

Zl- 

ccao^oocoujcu. 

z«* 

«r  oto— icj 

x<n 

a«  oujou.QfuJoujo 

Q_j~*Zi-< 

to 

u 

UliO 

XlLZ®LL  XU.<*U.*-t 

►“■I- 

U3ii  JU 

h®u. 

oiu.ccu.wjccu.au- 

•H 

■O 

in  ~i 

mom  -H 

m  m 

m>o  'U 

O 

-4 

N  PCI 

)  >4  3 

o 

O  <M  o 

Ujo  OUOl 

O  (jUOU 

UUOOO  •£)  sO 

77 


w 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
h-  «o  cr*  o  — » cm co a  r»  oo  O'  ©  x cm  m  <#•  a  *o  h»  co  O'  o  x cm  a  .$•  a  so  r— ■ eo  o*  © x^ cm a  '*■ a  *e  t-  w  o' o  x  cma  «$• 
©0*  o'©ooooooo©oxxxxxxxxxxcmcm  cm  cm  cm  cm  cm  cM<'MCM(AAAAAACT'cocr>A4'*'>**''r 


to 

-J 

•  •— * 

-1 

O 

<. 

Z  • 

m 

1  O 

<■** 

O  UJ 

«» 

u. 

a. 

Z 

0 

»  (A 

UJ 

to  z 

X 

• 

UJ  O 

h- 

O 

>  1 

z 

1 

Z 

H 

O 

a. 

X 

O 

••  z 

m 

h- 

fr  O 

♦ 

UJ 

UJ 

X 

</>  -J 

h 

J 

K- 

O  > 

««« 

UJ 

UJ 

O 

•-  Z 

UJ 

J 

O 

Z 

»-  X 

to  fo 

x 

> 

UJ 

0 

a 

Ul 

_J 

X 

to 

ac  • 

h- 

CM 

Cl 

— 

— 

tu  z 

Z 

+ 

Z 

h- 

UJ 

h-  O 

< 

< 

aC 

Q. 

*— 

0  ac 

h- 

w 

UJ 

>- 

A 

<  «j 

to 

UJ 

h- 

to 

t— 

• 

oc  < 

z 

ac 

Z 

O 

<  a 

0 

UJ 

x 

•» 

—4 

x  1 

0 

«■« 

to 

1 

• 

u. 

U  CM 

z 

CM 

O 

— 

X 

* 

♦ 

—4 

z 

XZ  A 

X 

I-* 

•» 

-4  • 

m 

O  UJ 

UJ 

w 

oc 

UJ 

• 

■«— *  O 

x 

XX 

h-  a 

X 

UJ 

0 

O 

CL 

XAJO  x 

O 

•  • 

UJ  x 

h- 

O 

u. 

z 

z 

A  •— ••J-  U. 

r- 

(A  O' 

O  DC  3; 

* 

* 

< 

0 

AT  -A  - 

* 

00* 

*  v-  1 

cc 

CO 

oc 

X 

u 

X  -X  -XXCM 

00 

a  (/j  >0-4  0 

UJ 

*■* 

•» 

UJ 

0 

•VhHO  —40* 

<0 

Otcc 

»  1—  «0 

H 

O 

h- 

1 

0 

A  —  »0'”j  —  — 

> 

00 

O  UJ  HH  •»  «•»  » 

Z 

UJ 

>»■ 

Z 

H 

z 

AZNr  — fVJCsl 

h. 

'I'  O  0  a.  a 

UJ 

— * 

CO 

3 

X 

r-t  «—  O' 

<0 

OHH 

a  Zx  r~  uj^,  gn 

-jin 

> 

O 

UJ 

OC 

*>  -O  »  • 

OXX 

mm  10  h«7Q  go^o 

%o  •-* 

>4 

O 

■a 

00  f—  X®— '  xO 

«0 

r>iuuj 

Orsj^r 

IA 

W>0'0 

AO— 4X00-4  Ml 

<0 

-zz 

h»  ►O'O— A  •UJ<0->r. 

*z 

'Oh  •» 

>1 

UJ 

•0-  »5E 

x>0  —  —O  — x 

•  X 

>400 

"^O  IN-4-4Q  CM 

-TO 

IU0H 

X 

-10-4  0 

(MOON 

(A 

xo-  - 

— O-  —  O-  — O"  m 

-> 

h- 

0-  a 

I* 

— »  -x  a  4  rsj 

•flX^xO1  U  O' 

(\J"4  J— >— >J— 

H*— J 

Hrv®H4  O'  x 

—  O  -O  -O II  —  nOI—  -J  -4—  -1  O' 

■*_j  —  r-  • 

<✓) 

1  _J  x_l  O'  + 

MM  — 

hr 

-J  U— 1-  1  U— h-  1 

J 

X 

h 

hOW-h  — h-  1  *■*— 

O  p  poO 

»0J<<O_iUJ<  <xUJ<*  <*— uj<«—  <luc_j 

Ui<UJ< 

U5,|m«>  h 

u  <0 

«QIhQr«x  II  II 

“3  A 

«•— otoc 

<-ac<ac  »o c<a: 

f  «.  UJ  4^  •  » 

»0C  H  <0C>4 

Al 

r— r  jt  11 
MOCna 

UJ  ••  Ul  <1-  — •  ||  M 

<QC  <0C 

0— 0— aecaxocooou.tf  oujotLocCLuo^oco 

UJOKOU. 

x 

ocoacocMihuJOOUJau.tj-4 

oso<oa:o<3u.u.o-3Ui(titMZUitfu>M 

Zu.1 

^a:u.3o« 

m 

ZU.3U.« 

ixaU*OttU,xxx 

mm  o  ^ 

®o*  -r 

OlAlA  <u<0 

COh. 

O 

000-4  0* 

A  OA 

'O'O  «0  'O 

"«vO 

r»c*  r» 

f- 

CO 

*A  A 

A  or* 

0 

lA 

<0 

1 

p-tAfs  a>  00  xx 

0 

0  1—0 

0 

AO  AO 

r- 

«o  r*>o 

M3 

OtJO 

78 


/ 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

•4-  «*■  tr%  in  m  mm m  m  m  m  m  >0  >o  >o  >0  <0  -o  >0  <0  *0  >0  r-  r»  r»  f~  f-r-  r-  r-  f-  r-  00  oo  00  00  ®  eo  00  00  oo  00  O'  O'  o> 


OOOOOOOOOQCOOOOOOOOCJOOOOOOCOOCOOOOOOOOOCOOCOOOOO 

Z2^2Z222ZZZrzzZZZZ2rrZ2rlz2rzzZzZ22iz2Z2Z2z2ZZ2Z 


nx 

m 

II  II  O' 


uj  Ul 

i  § 

o.  a 

T  r 

a  00 

u  IXh  u 

01 II  II  00 

UJ  —— —  I- 

O  +  0 C 

Z  — 4— H  Ul 

<  II  — —  \S) 

x  z 

o  *- 


^  Jl“ 

fNJXi-i 


-+  + 

m— 4— 4 


© 

ooun 


>  Q 

sO  —>01 

00  -  cc 

-1  o  z> 

-  O  '*•(/) 

<o  m  < 

CO-*-  «4-—  OC  »  Ul  J- 

I—  *4— J-4  O  O  X  O' 

•*»•>  z  -+  +  —  •£<-*  + 

— —  uj  m-4-4  —n—  m— iu 

— -Jl-  Z  M«<w  -IV  —  »OZ-»  O' 

fNJXl-l  X-»  O  — —  OOUJ  'T  OJ-4-HO'  - 

•«<  ol  11  _jj-  -Z  -  O'  — jo— mo 

♦  It  ||  11  II  X  Xw  -<0  — •O'OcoO'  •© 

**  -jcm  hho  a  cm-h*^  -iho»  mom— o-  -4  • 

— —  |  00— S  +  +-4  O  ■—I—  II  H  UJ  I  I  _J— m_JLn-4_J— •-I'-—  -4 

«_)  I  —  -^-^-lONOO  +0  SON-  -I— -4  |  W  _|  —4  II 

1-1-4+  +—  +  +  —  UJ  —— (M— — Z—»4  I—  _J  I-'— I—  |  II 

i** -4-^  a -4 -4  o  1-  O'-*-*—  uj<oujo-JUJ<  <— a 

l|  —  H  ►—■—♦I— 1 II  II  h-  UJ  II  II  -Hi*4— >-  II  II  hShl-|- ■— l-ZOt- *00 

— —  _j  — — z  —a:  —  —  octxac  <\io 

—U. -II- -4  0-1 1-  O'NO  UJ  d|^OJI-OOMaOao'OU.aOUICU.?(M 

„-xhh(jxhh-o  a  —Qx-o"'",^^oio-3ita:lt,,,'oQ 

Ory'T  <0  o  <m  in  (vo  «r 

00  CO®  00  O'  O'  O'  O'—*  O' 

—4—4—4  —4  *^  — 4  0-4  —4  f—  O' 

-•-4  O*  O 

>  oou  WOO  —•  -o 


79 


oooooooooooooooooooooooooooooaoocjooooooooooooooo 
tn  «o  oo  O' o  ^  <0  f«- 03  a*  o  it  «o  O' o  ^  oo  ^  o <n  ro  r**  ®  O' ° 

0'0'0'0'O'0'^OoooOO©oOo-*>‘,*-*'-i'-'C-4-4-4.4r-4(Mfg{MC\lfg<\|c\icg<\iCMnnnnnmncrinn't' 

-4-4t-4-4-4»4-4(MCMCMCV<M<'icMCM<MCMCMiMiMCMCMf\j<'ifMfMiMrgCMCMCMCM«gcMCMfMCMcMCMnjcMCMCMCM<NfMCMn4 


OOOOOOOCOOOUOOOOOOOOCOOOOOOOOOOOOOOOOQOCOOOOOCOO 

22ZZZZZZZZZZZ2Z2ZZZZzzZr2ZZZzZZZ2ZZ2ZZ2z22zZzZZZ 


zzzz 


(X 

to 

-1 

a 

CC 

_l 

w 

UJ 

• 

< 

— 

H 

o 

CD 

X 

m 

UJ 

z 

1 

— 

—4 

X 

1 

s}- 

— 

— 

to 

—r 

o 

— 

< 

• 

cc 

X 

Of 

Ul 

X 

Ul 

h- 

> 

•r 

V- 

of 

< 

•— 

a. 

to 

to 

< 

X 

aj 

Ul 

UJ 

z 

X 

a 

a. 

> 

M 

«r 

at 

1 

l 

u 

1 

1 

«4 

Z 

OC 

-4 

n 

to 

►"4 

— » 

of 

UJ 

— 

CO 

_l 

-o 

Ul 

_i 

trs 

•• 

Ul 

_J 

1/) 

n 

1- 

-4 

—4 

0* 

z 

♦ 

-4 

* 

— 

< 

u 

»-4 

a 

z 

-4 

3 

n 

»-•  • 

•» 

<_> 

-1 

• 

1 

< 

oc 

m 

in 

1 

1— <f 

_J 

11 

Ur 

a 

cl  a. 

h 

a 

CM 

3  a: 

M 

co 

O 

o  • 

H 

oc 

— 

u 

£ 

h- 

X 

M 

< 

Ul 

0 CZ 

o 

— 

X 

z 

CM 

a 

Of 

o<  O 

ID 

t- 

— 

o 

H 

Ul 

o 

2 

1— 4 

o 

X  * 

X 

aZ 

g- 

O- 

0C 

>-* 

pH 

< 

< 

CM 

3 

M" 

o  »—n 

X 

> 

w 

n 

UJ 

oc 

M  • 

n 

h 

CM 

1 

n 

ZOO  CM  •> 

o 

< 

o 

— 

Q 

3 

^>r 

•» 

to 

H 

r4 

— 

<o  *o 

o 

of 

a 

o 

K 

O 

a.  Or 

\— 

o 

» 

o 

zin-*1 

a: 

X 

..  0l 

o  * 

Q. 

Ul 

CM 

•« 

* 

rr<u.n 

Of 

< 

«*-.n 

oca 

I- 

ox 

Q 

n 

0-4 

CM 

Of 

m-^uj  w-*aj 

nz 

W4 

—  •-%UJ 

—3 

*■4 

1 

»-.z 

-4—  Ul 

CM  •»  •<'0'*—  -  -<  (%|0  —iC-"-—  (MOL  -»»“■*  OCO<.-»  — X^i 

•tCMCOnZONH^Z  »-  "JO^ZH-j  _iZ—CM-4  -4  CM^Xn  O^zr 

ocno*  *ui-g  «c\i  »*u  Z  go  irw*  «ui-4  •  •—«  -4  »  i  -*  •o>^-»n  »*u  — «  - 

•O  —40  -or-  -40  UJ  dh  n-O  -gO'O'O  -40n'0'0.-i>  "gO'Oc^'~,'-<0~'OCM— *x>- 

—4  •— O  —  — U»— <0-  X  -CO  — O-  -lb  O-  ac  »U»  +*“*-4<™0-  »>■"•  Q»  *  —  O' 

•O  X  ^  II UJ""— J-0““  —  |  II  II 

O' II  I  —  _I  I—  a  -o_i  I  —  _J  =>  w  UJU  >Q_>  I  w  _J  -I—  h-_j  I 
H  —I  K— >►“_!  H  O  h»5Cz—  H_J  H'-H-ZrM  i-Q^I—^U^-J  *——»»—  r  I —  —'—I — 

no  _JUJ<  <  iLU<  -  <  _JLU<  <1-1  UJ<-  <  o  JUJ<  <-<UJ<lO  <  •-*•■* 

KOO-hSQZvhZ  NOt-QZ^kZQZI-  IlhsZOS  H  —  ||  «|.Z(5r-hroOZ-- — 

(MO  — oc<*ac  —of  i-  Oz<oc  i-iocncxe  —arCKaf  —a£<oc  >—or  -cct  zh- 

c^ocnulcxo^ou-ooo  lu  oxaUJou.acouioo>ccc:>-«uja>u.>u.nroujau.oco-4uiou.«-»o 
(30q«Ju.o:u.wJil  o>  Q*^ooeu.*,*Xu.ooii.c->,M3fU-H-o£ii.,-*,-**^,xu.accti-iXu.Zo:u.*~i'->o 


in  '0®-» 

o'  c*o'-* 


O  CM 

'Q  uou 


r»  in  ©-4 
-4  n  o 

'M  -i 


in  on 

— *  <M—4 

cncm  -4  -4  n 
rg  *4<  4  —4 

-4  — <v0  -c 


«N<.  <• 

rW-4  N 

n  -<  n^  h 

-4  CM -4 

•43  -4><3 


80 


oooooooooooooooooooooouooooooooooaoooooooooooooo 
^  <\i  fO  >o  oo  O' o  fn  <r\  ^  co  o  ^  <m  ro 't1  tr\  >o  «o  O' o  ^  m  ^  ^  r- oo  y' o >rv  so  oo 

^  «*•  «$■  -#1  ^  >*  inm  mm  trv  mmmmm  -o  <o  >o  mj  'O  -o  -o  -o -o  <o  c-  f"  c*  c-  c-  c»  p-  (m: c- co  oo  oo  oo  oo  oo  oo  ®  oo 

CMCMCMPMCMfM«VICMCMfMCMCMCM(M<MCMCJCMCMCMn|pM(\|{\McMCMCMPMCMCMCMCMOMCMCMCMCMCMCMCM<\JfMPMCMCMCMCM<\J 

OOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOODOOOOOCIOOOOOQOOOQOQUOOCOCCCOCOOOO 


a 

X 

o 

o 


CO 

3 


<o 

CM 


in 


«/> 

a 

111 

Q 

012 


> 
U.O 
Q 

u. 
OIO 
co 

30 

'jo  otr 

30 

Q 

— 1—1 
-W 
<<-* 
►- 
02 
UJLU 

Of  o 

$5 

a-K 
co 

OJ 

CM  41 

-*  at- 


o 

>*■ 

m 

p 

o 

CO 


CO 

Of 

01 

t— 

at 


o 

z 

UJ 


h-O 

201 

aico 


►— X 


co 

t- 

z 

UJ 

z 

u 

a. 

X 

o 

o 


o 

I 


in 

3 


O  X 
>*■  K 

«n  g 

O  UJM 

>r  -jo 
m  « 
.0 


CO 

UJ 

u  — • 


•  a 
a.  m 


o  p 

o  — 


u. 

a. 

CL 

o 


1st 

<1 


< 

z 


£6 

*-*0f 


t 

o 


co 

UJ 

> 

I 


_J  p»-p  UJZ 

^  COpM  0«m 

MS  <J  Om  O-J 

O  m.  *  c-u 

N  K  pX  O  *-!»-  O 

*— *  *  M1 

O  k  «  •  w  Oco  m 

t-  U  -*-*  p  «Z  » 

<  •  O  XUI  O 

O  ••rstO'O  >$■  h-  -t 

cs  ao*-*u.  co  erh-  ro 

.UJ  — « 


•• 

to 

LU 

c~ 

Hi 

K 

CO 

-1 

LU 

t- 

w 

-J 

z 

• 

a. 

< 

t— 

s: 

1 — 

2 

0 

10 

p 

LJ 

z 

— 

0 

of 

z 

0 

UJ 

a 

1- 

►-H 

Z 

UJ 

0 

O 

X 

< 

• 

M 

w 

fsj 

0 

t~ 

X 

*T 

t- 

-J 

0 

z 

0 

<r 

H- 

-p 

Z3 

•-* 

X 

UJX 

h- 

</) 

Of 

-icc 

UJ 

UI 

UJ 

2 

-J 

t— 

•h-‘ 

Z03 

X  pro 

o< 

Z 

H 

af  — 1 

•  (/> 

mm 

M 

<M 

uux'uui 

1— Of 

•* 

*— OCU_»— 

<< 

UI 

UJ 

K> 

0— 

H 

OLI-Xo 

3 

CM— .UJ  pJ-p 


m.—  OmO"™*— •O'OP— “*  —  h»H-  p—X  0®k-  — — pfCil--*  »□ 

Q_>t  rOpMUumcMO'-O'O  — I-J2 00  •>-i'r-LC7‘  cO'PZOCOZ 

p.  p  —•  pen— «  ,rg  .  •  — uj  — »  »  cm  put  in  cm  pc_>— r~-4  pilicm 

>«*  ptOMJN  -jO'CcoO-MO  II  MJCM  — •O'OCL  — •OMJCMCM-mO.O'O 

oro— Op  PU.— a P  pmUJOp  Pm  <^0*  pMmO.  pp-  Op  PCL  »•  O 

tf2  H  IJmnHmUJMJmm-mJ>pM-pM-mm(\|  sj- 

riO  P»-H  |  p»  _J  |  —  _l  IMM*  J  3l-  J  Ip  J  —Ip  — 1  II  CO 

CL-p  —  _J  I - »-_l  H*»hQ  P-sP— HZ-J  I 1  t-p-l-  I  I— — I— -J 

k  p-cuo— iui<  <_juj<  <— ui<o  <‘-,_juj"1  <_jcu<  <_j  o 

—  —<  «t-h«HiQx-i-rai-i-iMQri-'«i-rQjrph7QspHrQt  -n- 
0.3  —  —of  *i,of  -Mac«.a;  —Of  <ofZ  — of<oc  *-*ot<of  —ia:<Qf  t— 11 

u.  stj  Qocou.aaujacLcracuou.QCOOuioou.a:ouJocLa:ocuou.^ccuocu-JO 

>UI  O^O’^^CLOfCL'-'XcLCf  a.ppaCLLQaCLLO-PZU.ofU.-pZCLQtU.'-iXU.OCu.CO-JO 


-O  t-ec 

CVI  00 
-4  OIL 


» 


Sr-J 

^  <3 

uu 

CJ— < 

K 

Jp 

uJcf  ui 
Zo  3 
z 


afUl  p- 
<rm  Z 

P-UJ  o 

co  a.  o 


in>o 

noki 

0-0 

ojrp 

•T-OOsj 

-HCM 

cm  ro 

O 

"NCM 

CMIO-M 

0-1 

OH 

QOHh 

pj't 

CM 

pj«4 

-M-m 

m 

CM 

M3 

CM 

(P.CMCMCM 

CO 

CM 

O' 

CM 

0  cn 

CM 

-M 

pj 

"4 

<M  -J 

OCIUu 

MJ 

>0 

>0 

>0 

<0 

•CUCM 

UuUO 

81 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOCOOOOOOO 
O' O  f-t<M  n  <0  CD  O' O fO in  «0  f>- 00  c  O  ^  <M  rn 'J' trt  <0  f*- 00  O' O  ^  rrt  ^  ^  r- CO  O' O  “4  ^  J  ^  If' < 
COO*O'0'9'O'0'0'®'C'0'O©OOO©©OOO*hi-i-HiH-h— ►h»h— ejrgegpgegegegegrgegrnfrieOfnfnrOfn 
egegegegeg<\nJegc\Jnjc\j<'n(e|®ro®rOfO<ti<eif'Ornfr>(,OrO<'n<’nfn<'r>fr>fnro<eifr>ff>ri’l<T>fO<,e>rnfn<OfOfet<'0<*><','i,'> 
oooooooooooooooooooooooooofiooooooaoooooooooooooo 
000000000000000000000000000000000000000000000000 


c ft 


tO 

z 

< 

CL 


4/> 

<  •  • 
►2X£ 
■*►—100: 

*_J  >UJ 

^u>  t— 

•zi* 

r—  •— «i —  * 

Z 

Li.  OX 

tu 

•Li*N 

X  •—  ► 

o 

r-O.Mrf' 

HH 

o<  • 

u. 

*• 

LL 

•  •U-U. 

UJ  • 

— •  » 

ou 

oo  *ax 

OUJ 

iDNOH 

Q. 

_J  •»  -• 

o 


— OlO  » 

—m  »  » 

UJ 

IC4Z  O 

Lf>.- 

o 

z 

-O' 3  _j 

•  ►  *f>- 

o 

HQ  UJ 

l~X  — Jr 

X 

> 

3rm  ,  • 

4- 

to 

III  -1- 

HWJ 

► 

— 

®UJ— .  • 

cl  ►u.a 

-S-HCtfOX 

O-  »uj 

• 

eg 

*.  «UJ  .IX 

T<XU- 

in 

1 

— xxm_i 

t  jUJ®0 

IL 

to 

3 

-)g>nu.u 

Z0£  — 

•* 

to 

a. 

——•to  «v- 

- 

— 

X 

*- 

J--S.  X  - 

-  —V 

z 

rg 

u. 

3 

►- 

QV  44 

o 

m 

— 

a 

uj 

OiO  —cl 

XDhH 

UJ 

^-tfainu 

5>II  • 

LUI — 

WUJ 

• 

cc 

X 

4)  OJLIZ  .Z 

«0«vgj 

-JO 

av> 

to 

o 

to 

rO— 1— 

HZIU. 

—UJ 

o  » 

!— • 

u. 

►muioi-  *. 

•  <—  - 

U-0£ 

a:  at 

4 

X 

— «  »£>■«•(/) 

4)»  IX 

0-1 

•*o 

1— 

UJ 

UJ 

H4UOZ 

UL  -OO 

a:o 

00 

o 

z 

(1  CSC  oio 

►  X— l-H 

CL 

— 

in 

r* 

II  <  1- 

XOTUJ  ► 

►— 

> 

4- 

4- 

O 

oo 

x  a  X|- 

>o  »>- 

H- 

CL  •* 

z 

UJ 

<NI 

eg 

t- 

4- 

•m  43  .. 

►eg  »X 

z 

UJ 

a 

•» 

«. 

co 

eg 

—  <4—  uj'VQf 

►  »XI- 

UJ 

•*  • 

y 

m 

<0 

a: 

UJ 

*• 

X— 3Z  HJJlNaO 

oca 

-^in 

oo 

> 

4- 

't 

UJ 

O 

co 

-wCL  n— ZZKU.UJZ 

CL  UJ 

•^U- 

UJ_I 

CL 

eg 

eg 

K 

< 

in* 

O— Z-jen<o£a  M-UJ 

3UJ 

w  •» 

l/>< 

o 

•» 

«. 

UJ 

a 

egiu 

QZH  •  *UJUJX»  -J 

OQ. 

ax 

o 

o 

in 

r» 

s: 

»_J 

IQ  KlrH04  ► 

to 

onj 

oc 

UUu 


in  ~t  <  \n  ®uo  u.a  *  »xi — ■  X  Q  ►  o  • 

t—  — -p>-  »0  3:  or «.  ®Zro  43  >  <-*  u_® 

f\l  -IX  XUJlu  «Ui  •  —  «-*  •  -> 

auz  —  — —  — ai-  Qegxm—  *  ...j-'O  ©to 

Z«  -«0— nn-HX  OC —  eg  UJ<  3  »<JUurnX  -Hegu.  z 

—eg  — forgo  — inpgl— ^|— P»UJ  H\|<0  *  »  —a 

►H  *X  »  «<\|3t  «  ►  «0«U.V)X  »\I  II  OX  QUJ 
— O-^OCI'V  ««0(5*  Z  wc\h  —I'-*  Cfc- 
* _J— _J_J—  XZ-JUJ— OX  u  IUZ 

to —  — —  m— — to  <-ux  »—  tu  3  xui 

«/>  I-  H  to  »K-X  -CO-  (-QO  KZ  UJ 

— UJ<mUJ<  »oUJZ<  ••  »XUJ<  KMU<r-  lUOC 

—i-xPkxx  i-i-su.  t\iKi-r  t- 

MK«Ho:oiwciof  iz  «o— atx  — az  «o 
u.ocofltaa-t'OaJttoa.oszaO'NC'oino  az 
—  JIL3  JU,'nn,3|-U.O— LLliiJlLI'lQ  JU.U  3< 

— <\i  —i  — (tMtnsf  ►* 

^•in  so  r-®  —i  ro  >ro 

•4"  4^  4-  4’4'  (Nl  fSI  <Nin 

njeg  <m  <n<M  N 

O  »/ 

UUU  UUUUO  eg  eg  UUUU 


o 

1" 

eg  eg 

a  ui 

z 

u. 

<  o 

3 

o 

—  — 

aoz 

<x 

to 

o  — 

44 

o 

-J 

-1 

•  o 

!-■-> 

•  oo 

IOI-  O 

"V 

—1  — 

300 

o„  •  • 

UJ 

z  1  • 

Jj— 3eg 

a<< 

ooo 

<1-0 

a 

ZUJ 

u  • 

< 

cl  a. 

CL 

zoioo 

—  X- 

On  II 

-J 

I— Q  II 

< 

g-^-1 

* 

— 

3 

— I II  O 

X 

LLILUUJ 

—  u  auu 

o 

—  n  —  n 

—  3Z 

— J 

-J  Q 

1— 

—— to 

JJXO 

•4. 

<03 

lil 

U.OU.O 

CLCL— l 

1-l-fflQ 

O 

UKli 

to 

— _J—  — 1 

SJ* 

82 


00000000000000000«000000000000000000000000000000 

Hcoo'O-j<MfO<tm'OHcoO'O<-crMmN^tn,0^'®(3'O*-c(Mm.a-m^Hooo'o»-irMfn'frin'OHeoo'O*-»(Mcn.a- 

fnfnc«3'fr'T4,'*^,^'*<*4'4,mmminmmininmm>0'0>o'0'0'0'0'0'0'OHHHHHr-f-HHH®coooix>co 

mcnin«t>«n<ncnmm<^<'Otnmm<<3mcnm(^mf^tc>mcn<i3incn(c>m<<3cn<ncn(n(<vrnm(T>rofnfnfrirc><'rirr>i'r>mcn 

ooooc§ocooood8ocSoouooco8ocoooooooccdoooo§ocu§o2 

ZZ?2ZZ2ZZ2ZZZ^ZZZZZ2Z22Z^ZZZ2ZZ2ZZ2ZZZZZ2^«ZZ2I 

Q 


INI 

4 


to 

u 

-1  -I 
—  HU 

O  «n  z 

on  —  >— i 

•  i- 
-<  4  X 


►4 

0- 

Q 

• 

cc 

• 

X 

IU 

u 

UJ 

o 

X 

Q 

• 

w 

H 

a. 

turn 

Zo 

to 

X 

H 

IUZ 

• 

HZ 

Z 

X  4 

o 

to 

< 

UJ 

3  H 

z 

ax 

or 

oc— to 

• 

o 

ZH 

oc 

1-03 

u 

*4 

4 

D 

l/>  •“» 

X 

H 

to 

o 

ZtMQ 

UJ 

4 

— lO 

>->  It  4 

>- 

-1 

UlU 

UJ 

UJ 

3 

0C-J 

a 

az  i 

• 

u 

— 

OC 

uio 

u 

-J 

I  • 

4 

— Qh 

X 

4 

H|~ 

-1 

u — -o 

UJ 

u 

O.Z 

—  UJ 

X 

lljtu 

•Z 

UH0C 

u 

az 

•OH 

UJtUQf 

X 

in  - 
<m  — 

*  ^ 
o>  — 

470  UJ  V 
iviujQ  in  H 


to  to 

H  £ 
Z  -J 
UJ 

X  UJ 
O  CL 


oo 

< 


“-JX 

•ftS)** 


CO  IV. 

:o 


in—  -j  JEi 

CM  <■  U<, 

— — - »X— -Oof 
— 'OuvncQ'T  q 
— •IMOOrorMCO*  H 

*4  •»  » 

-OOONOV3 
TtJJ-J— -I—4 
to——  •*»  oc 
to  H  HQ 
'-'LUUJUJ«tUJ<> 
'-I-HHXhX 
0CU 

u-o'oooto<xo< 

>i33lZu.3lLa 


owa 
qo.3  uj 
UJSHSO 


Q-toO 
to  U 

•  Z— 


to 

o' 

— « 

tb 

to 


X 

u 

H 

UJ 

DC 

H 

to 


ffi 

XO4UJZ 

O' 

X  — 0 

z 

— 

O 

QUHZUJ 

m 

Oto  <M 

jj 

—> 

U. 

-J 

to  to  0 

CM 

UJXUJCM 

X 

-J 

4 

<oi-u£ 

•» 

O' 

IHOC- 

00.4 

UJ 

-J 

03  CM 
0-0 

3 

O 

o 

HWW> 

O' 

m 

UJ  0 

UJ 

1  CM 

-J 

lO 

CM 

z  a  z 

<0 

cm 

1  atoi- 

-1 

X 

m 

ujuj-7  «a 

CM 

P» 

X 

1— 

—CM 

4 

oc 

» 

miaou 

•» 

OH 

ZQHO 

H 

to 

•""O 

o 

H 

3H<Q 

O' 

>0  • 

OUJq.0 

O 

UJ 

-CM 

> 

u. 

m 

H  3Z 

<o 

(Mo 

►4  OC  UJ 

(M 

z 

■4-  * 

-I 

O' 

cc 

CM 

tUM.OU.Uj 

OJOH  h 

CM 

* 

h—qo 

• 

0 

H* 

-J 

O' 

UJ 

•» 

•* 

— 1—  O 

<t0  z 

H 

- J 

♦  nO 

4 

• 

a 

o 

axm 

GO 

oua 

13  LULL  4 

>0 

—CM 

— * 

0 

CM 

UJX4UJ4 

in 

•a £3 

jQw 

CNJlSi 

H 

— 

H 

* 

u 

cn 

OH  ZI 

rsj 

CM  1  u. 

4  — 

•O 

<n 

O— 

OC 

3 

7<VsC 

-*  !  X  + 

>H  £ 
LU4 

a 

—  O 

4 

+ 

— 

UJUJOOO 

>0  •* 

-j 

CL 

— 

—  OCQuJ-JH  a  — X  +  -J 


CM- 


'*■-4 


m>r 
mm 
cm  cm 


ro 

cn 


♦ 

UJ  14 

•  —  |  OH 

HU-D— 

4 

O 

w 

UJ 

H 

ILQoUN 

U^OQ  | 

tO—Q- 

—  II 

X—  1  — — 

h 

-1 

z 

0— 

IbLU  • 

1  HacXnm 

a  hu- 

a 

1  OI-N-) 

XO 

•-* 

_iz 

—H  |  1  O 

*u  1  —llq.  m 

-5  DO 

1  X 

z 

H— CL— — 

INI 

<MUJ 

H 

<co 

o<  * 

ZHtO  OCM 

0  -o_ 

M 

4 

a^atoy 

II  (M3 

a 

um 

•JlO  — 

a  cl  co  11  — 

4  to  X 

o>* 

L40'*cna 

u. 

Z 

0 

xaujoo 

Oq<  O 

IOH 

»-«^5 

X 

— •— 4— 

0 

— O— 

oc 

Uu>z« 

—  —O  II  H 

OHH'5 

—  CM 

0 

w 

-Hk 

CD 

— 1 

UJ-I  t 

II  O 

HCL  Z 

UJ 

II  H  II  II 

M 

—  Z 

a 

^u. 

X4U.U.X 

U.  U.3UO 

OUJOUJ 

U.C 

X 

U. 

O' 

-IOC 

<n 

u— « 

L)U>-"4— 

— iX—ilocO 

400-1 

hQ 

0 

“J  —  CM—M 

O' 

xou 

m 

h»G0  U* 

a 

rsi 

* 

m 

ir\*y  m 

N> 

-0 

■0 

CM 

cm*m  cm 

<N-4 

(M 

'M 

•* 

m  ouo 


UUUUUuO 


UUOuUO  (MOOU 


DUO 


83 


OOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOO 

m  ,0 r»  so  <j*  o  ^4  eg  ro  >j-  m  ®  !*•  « o  eg  n  «<■  in  «o  e-  eo  ce  o  **eg  <n  ,$■  in  &  e-  co  O'  o  —»  <m  io  >f  in  >o  e-  ®  o>  o  >-geg 
eow®®®o'0'0'0'0'0'c'0'0'0'ooo000°ooo-g-g-*i-i»g»-i-g-g'"g-gegegegegrgpjegcgrgegf«"inm 
m  co  n  <n  io  io  m  n  n  mm  n  m  n  n >t  •#■  -r  ^  ^  »<■  >*•  *r  •>*■«$■  «*  -t + <$•  •*  *t  *t  <*■  ■4'  >4"  **■  ^  -t  <*■  't  -<■  *  ** 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

DOCOOOOOCOOOOOOOOOOOOOOCCOOOOOOCCCOOCOCOOCOOOOOO 


3 
< 
o c 

a 


CL 

3 

o 

X 

UJ 


2 

o 


to 

2 


h 

eg 

*  — 

CL 

>2 

*  X 

1- 

aL—i 

^  H 

V 

• 

<— 1 

V 

to 

t 

to 

ZO 

^  •  H 

o 

O 

1 — 

zz 

w-**  • 

— 

wee 

< 

3-* 

ox  o 

i— 

OLU 

K 

to 

1 - •  U— 

to 

NQ.<* 

tO 

1  eg  — - g 

— 

1— 

1  X 

— 1-  x  • 

»- 

lOI-tO 

• 

h- 

O  *•  egf- 

« 

—-JZ 

oc 

IOq. 

—  X  -u. 

V- 

1-  tug 

a 

— 

— O  -g  » 

to 

<OCH- 

a 

O  wQ 

— 

gj  »  *X 

•0 

l-l- 

2 

CO  I- 

2 

»-3  r»- * 

-J 

fO 

totox 

•  to 

Z 

— a  u.  • 

— 

o 

U. 

CK 

+  *  #•»  4 

»- 

— g 

-j  2 

o 

t-I 

LU 

X  • 

2 

<t<t3 

II  «r'J 

1- 

#  X  -gin 

ug 

II 

l-UJ< 

> 

+  o 

*  —  »LL  O 

z 

ZfllJ 

CL 

-g  ^  U)UJ 

— r *■ 

— >-g  — i  »«in 

UJ 

eg  X 

£□< 

co 

< 

r-  -  3 

-gfM 

— —  x  «xn 

_l 

co  - 

Z  tc 

eg 

Z 

eg  —  O 

n 

—  ** 

XX  *  -C-*  - 

Q. 

eg 

UJ  o 

— 

z 

•  ^  z 

—in 

— —  -*  u.  -o 

a 

-  X 

_i—o 

3 

-g  —  hX 

eg 

31*- 

>tmx  •■-g® 

3 

— g  — — 

Q-2X 

®— 

i/> 

0030  cn~ 

— 

*  eg 

I-H-—Q.X  •[N 

to 

0*3C9 

_ _ LU 

eg—* 

eguia  oo 

><■ 

—  - 

+  t  f-oeg®  » 

egujQ 

30 

“1 

h- 

►jl  02 

r- 

X<0 

— — —  X  »u.O 

1- 

--JX 

«/)0 

rox 

3 

ZUJ 

eg 

— P- 

— — O  -co eg  -eg 

3 

egvo— 

X  CKO 

ao— 

a. 

r*-«— •— >  2_J 

o  •* 

jeg 

—lj— X  — Xn 

a 

®— 

®UJ3  — 

eg  co 

H 

eg  ® 

—  -g- 

X 

1— 4»-H  w  «— • 

\- 

eg 

eg  0.0 

*— 

3 

——eg  id 

— 

— — 

- - - 

3 

1 

—  ->x  - 

— X 

a 

— Ointn  *a- 

Q.— i  eg 

1  ® 

3^j-gj— pp|  — 

C 

— in— 

—egro(MX>- 

3 

an 

#l_— eg-g  - 

— eg— 

o 

z 

^  »  -eg*- 

X  II  — — o 

3  1 

—  i  —  -H-'t'°-g 

2 

m  -  - 

-ego.  it  — 

•m 

o 

wDCOM  O®  XQ-  * 

OX— 

egXv-KO  •—!!.— 

O 

-OOC'I  •  x 

i* 

JJJJ-O- . 

ox— 3Qe»ao^ 

— aX_g>—  -3ai 

3 oitx- 

CXCOOOO 

<M 

to - —  z-  » 

>-X 

eg  — 

II  -JQO—O  Xto3 

n 

tOww- 

—  o  •  H-o—coeg  • 

H 

1 

to  i-O  a. 

II  O—CE  || 

II  K 

X— to  -*-nmz 

1 

CO 

c-  coO-g-jl— oc  O 

C 

</> 

mUJUUJ<ODO- 

®  — 

C  — 

a.  u-^< 

to 

(js 

—  o 

UJt- 

to 

whhhi’  l  ^a.rg  it 

3  «  II  II  KXX-g— 1- 

to 

CM  |« 

II  —  II  V-  « 

2 

———or-  xxr>  o 

3 

x  —- CL  .  2 

HWl 

— am 

CO 

u. 

u-c*®ccoxo®xn'gu.xoxu.aj2x>-otnainu.a 

ti. 

u.  oc  qc  ar  o  "x  eg  O  •-* -g  u.  of  O  oc 

QO 

-■g 

«TjjiLN<MOQ"gt»ecOeo«"'OoO|SKiiit"‘o 

— 

M3  JSu.'SIOQmOmoOo 

-4  eg 

-g  -g 

o 

cr-g  eg  in 

ro 

* 

in-o  'O  o 

-geg 

f*- 

n 

•Q 

voe-  r»vN 

r- 

P» 

r-e-  eg  ® 

co  00 

OSJ 

CO  ® 

<M 

eg*N  eg 

eg 

egeg  eg 

egeg 

eg  eg 

uuu 


uou 


84 


in 


I 


•o 

s 

• 

— 

ao 

— 

u. 

— 

•k 

— 

• 

kk 

X 

3 

X 

co 

< 

«4 

>t  • 

kk 

9» 

w>S 

(M 

X  •* 

• 

• 

ro-» 

in 

«k 

h- 

•m 

u. 

— 

li¬ 

x  • 

m 

— 

ck 

OtO 

•» 

X 

CO 

«n 

XX 

•4^h 

cC 

ro 

o 

com 

•411 

o 

•k 

— 

oof 

>  * 

• 

H 

1- 

M 

m-4* 

co 

• 

(/) 

• 

w  • 

cr 

•o 

— 

CO 

X. 

Li. 

O' 

•■4m 

mU. 

tn— 

_i 

«. 

UJ 

or— 

•* 

•o 

co 

X 

1— 

LLI-m 

sx 

<^X-4 

o 

tM 

o 

►-3 

m-4 

1-0 

CO 

* 

«k 

< 

O 

<—  • 

Z-4  | 

Ul 

— 

< 

CO 

or 

— 

< 

<t  - 

o<3 

• 

a 

• 

< 

>0 

or 

—  • 

«o 

UIZ 

0* 

• 

>o 

X 

CO 

<1 

—O' 

cO(M  — 

z< 

O' 

u. 

o 

kk 

I— 

<u- 

— Z— — 

—X 

II 

kk 

•4 

O— 

Sk  • 

<ooX  m 

-JO 

Q 

”5 

X 

1- 

—X 

400*  • 

o 

Z 

m 

w 

.M 

z 

II 

l-< 

X-4 

tk  k.  »n 

ZUJ 

UJ 

z 

«k 

UJ 

z 

■O  -o 

-4IXVH 

— _J 

ro 

o  o 

—4 

z 

(M  X 

111 

O'  _J— <M 

LJO  *411 

CO 

1. 

•  «_» 

•— 

a 

O'  • 

z 

o*  «m  x  »m 

II  fr—  i  1.  k’ 

0-1 

tM 

O 

o  • 

to¬ 

a. 

<N  — 

o 

tM  •  -<0  * 

UJ  •4T\'-T 

coco 

<M 

h- 

o  — 

ll.  • 

X 

«.  X 

CL 

kk  >0  — *u_  o 

—  Of**  •  * 

CO 

II 

-4  ^ 

•VO 

O 

O  — 

XX 

^  O'  x  -o 

•o-— tn- 

u-C 

Z> 

O 

#  — 

XU. 

o 

^30 

Ol- 

O'  tM  —  XC0 

•»«/>—■ ** 

—a 

3X 

o 

fc 

«o  . 

rnujQ 

OO 

<M  •>  h-tM  " 

—  XlllO 

OCX 

•X 

1- 

--JX 

z 

••  m  —  -o 

— XfO— <M 

•O' 

3 

— 

- 

<Mtn 

3 

(MWw 

Xlu 

tn  o<  •tMi'j 

UJCO 

xc 

•Q 

O' 

i.iii  >— 

—  • 

CL 

O'— — 

O—lO 

O'  tM  x— to 

—<X  *  1 

zu. 

UJ— 

O' 

— _l_ Im'O 

*— 

c- 

<N 

IM  •** 

<M  - 

“03  k. 

— 

—CO 

» 

-XXHI - • 

X  • 

3 

——  »*  1 1  p» 

—x  *—'0 

Xco 

0'3— 

o 

|  I  00 

cor*- 

o 

—o«'r-xa— 

—  m  aDro— 

O'O'  HUH 

KZ 

fM«IO* 

UJ 

<M«  kJi. 

— •<Mfpl't'0> 

'O  (M-"t  ■** 

.t— IQ-  — 

o 

-Q.IM 

—  • 

z 

in  •  «k 

•Hi-  ||  •• 

J  *“»  |  —4  »>t"l 

•\X 

zo« 

— 0<MfM> 

X— —— C— — — 

a 

—OqOV  X 

OSO  I  “ 

DKI- 

O-  - 

— X 

«M»«n.j3v  *UJ 

3JjJ«0k^k. 

XmX«J«3UIjvO  - 

a:  o- 

lil_Jw  — 

— X 

Jht-ifl'O-l 

H* 

in 

1/IWk.x  X  hOO««wl/l»  — Iv* 

.  O 

3—  -i 

30 

X—  H-l- 

• 

co 

KOOm 

•  «»-3l-tfi  h-COZ  (-I  • 

LL.UI 

Z  K— 

1-0 

II  Ul>><  •>— 

co 

HUIUJUXUO 

OO  — <-a'UJ<i-i 

*4UJ«t<3— — 

acocu 

— nj<  ——  || 

»  II  II  II  KOXhI- 

CO 

— K  »-»-X  to  II 

.  -  -  hl«l 

h-i-r  “  in 

31- 

h-PlOZ- 

-1  ** 

•a  »z 

— — **a- 

ll  if  n  ii  — ae  , 

Z  — OCX-  « 

Q<— 

z—  OC^Of  M 

«IOV)X>K  XOITI O 

u. 

U-OCo^OCO-vO— l 

u.  u.  o£OUkOo:pN  — o 

za.ce 

OoCOUJOU.Q 

Oooaosou-UiU 

— 

«335HNQm 

X  >•  —  X— >  SU.'-'VU  3 IA.  x.  «c.  -4 

Ul..  3 

U3U.0CU.Mm 

-4  *-4 

(M 

— <N  m 

in 

CO  u 

— CM 

tn-^msO® 

O  O' 

o 

*■4 

00 

oj  y' 

O' O' 

ST 

O'O'^  Q"? 

o  •* 

tM 

(M 

(M 

OJ 

CM(M 

VJrvJtMiN 

ro 

ro 

o>  ro 

O' 

(M 

oou 

uoooo  <M 

tM 

85 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
—  cmo  ,$■  m  >o  p-  oo  <r<  ©  —  m  re)  ^  m  >o  r«-  co  O'  ©  —  <m  m  **  in  <o  r-  03  o>  o  —1  <m  m  »$•  m  p»  ®  O'  o  -*  cm  m  >*•  in  <o  p»  ao 
®®CDcocococDCDcoU'C-'CT>CPa'0'<rc7'cMJ'OOOooooOoo— — -*-t— — — — cmcmcmcmcmcmcmcmcm 

'fr^M'inininininininU'uninininintnininintn'nininininininiiiininirs 

OOOOOQOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQO 

OOOOOOCCOOOOoOOOOCOOOOOOOOCOOoOOOOOoOOOOOCCOOOCO 


•10  • 

aUUU-O 
4Z  «S 
KOO.3 
O  -» 

incc— tu- 
i  ansa 
o  za 

go«  « 

UJ  »  *4—0 

OCX.  vzt- 
r-  ••  -o  • 
</)•  ••  ua 
UJX.I/J  0 
<MoC  040 

3-  i— *z 

tOUJ< 


•ujmvi  *0 

'‘XU.  VCL 
•  OH-  *4- 

•  txaii/)-  o 

•oaswo 

a:  to  o*~ 
<-.t-oz>o 

IQZ<UJH 

o— uj  *“ 
•OCCOZ- 
Q.O0CI-O  • 
X<V33U\ 
o  o<  “ 
o^f  m- 
p-o-^ot 

H  H  (- 
•  •  (L 

o  —  -  • 

•  S  »  »\J 

-  »W  »o 

»  —  or 

•Z*  -  »U. 

-  out-  • 
to— P-i-t^cC 

zt-aozo 

0<UiZ00 

"•ocqujox 

»-3  -I  . 

Q-Oot  XP- 

a«uit-a3 
u-t-Zuiax 
ujz<uj»-zuj 
Oosx  W? 
-Zo  ©«M 
44  •■O'JJ— wr\-« 
'TJ-ac  to  — 1— 
•OO  •  CM— 

-too*  <7>  •>-  «OfM 
O"  X  *  N  •  Mt 

_l—  >» 

**  m  ••  •  *J 
p-  -  ►a- 
UJ<  »\ou  «r 


0>m 


CM 

COCM 


o 

N-— 1 


o 

00 


in®z 


— ee  *x-  «oe  P- 
tr’O'v  iLJ-t-ttuo  ■ 
xu.  »o:uL<ujacu. 
—iNm'Pin 


m— 

CM<M 

m  oou 


to 


IS) 

z 

o 

u 


in 

>0 


•» 

UJ 

r- 

T 

<M<M 

a. 

H- 

CC 

HH 

< 

UJ 

CM 

fr¬ 

h- 

m 

•l/> 

m 

«. 

<r 

— O 

ee 

0*0 

<0 

X 

CC 

■  <■"< 

UJ 

a 

M 

y 

u 

CM 

CL 

• 

•r- 

>0 

a 

z 

«. 

< 

<«■» 

>tn 

K 

UJ 

< 

Ou 

a. 

>o 

LUr— « 

K 

. 

—O 

cc*- 

«■* 

— 

CC 

CM 

0 

< 

in 

in 

X 

0 

m 

»- 

0 

•4** 

W 

0 

UJ 

z 

O 

1- 

COl/> 

w 

Zlu< 

a 

a 

cc 

o 


>0 

oz 

z— 

cc 

•o 

00 

OX 

CC 

0—1 

—I 

x«r 

►— 

— UJ 

*z 


4)Q'Oin 
— »jmt- 


»z  » 
fono 


*o> 


aj—o— 

•mom 

X'O  ULUt— 

inz—  —tio  » 

**Q  *4  *  »d 

*0,'^'*-tu3 

<  »o  •‘0—a;X 

—cm.  .-<J  -co 
—.■O— in—  *»jO 
4,<Od4icXQ  » 

tv— o«oapz 
— XcCm  -u.ii.h- 
■  -  -o 


—  ion-  *+- - 


UJ 

ISl 


O' 

— 

ujx 

CC  -00>CC 

z 

•*  » 

CC 

iSin 

CC—0——0  —  I-- 

^CM-.O' 

a 

r- 

OUJ 

-mcMtn— cm  -  *• 

O'OW' 

0 

-4 

K 

— «o— Mjy  00  to 

0 

•CM 

z 

— 

1  UJ 

cm— a—o  *»_z 

h* 

OCM 

O 

4j0m-0  -UJ 

min  •'O 

to 

• 

0 

O 

—X  *4- 

to 

z 

— 

_J 

-Jo 

<  >  —  CMP-*-'#’ 

UJ 

»m 

— 4 

-ip> 

< 

<t- 

mO-OZ  -  •— 

—I 

CM-Om 

P- 

mo 

0 

0 

-*in  cm  m -40— *m— 

CO 

p*  -in 

to 

-0 

z 

CMC— 'O—  — cc— X 

< 

— 

—to 

UJ 

LUO 

•J-— a—<P-  »-Jto 

— 

— -um 

X 

Oo*  m 

z 

z— 

— 1-0— QOlQUW 

cc 

<0  * 

UJ 

— _J— (MUJ 

— 

— 1- 

X— QP“— QCCP-- 

< 

— in^ 

k—  mo 

H 

H< 

> 

z 

*- 

a.  1-  z 

O 

3-1 

ZZZZZZZZZ 

OON 

3 

uj<o«-* 

O 

03 

000000000 

1 — 

— 1-  • 

a 

CL 

ecu 

XXZXXZZXX 

UJ 

1-  inm 

fc* 

-J— cc  zoom 

CS-J 

xxxzxzrxz 

to 

O.OH^ 

5 

40COOOI-ZD 

3< 

oooooonoo 

UJ 

OOM 

0 

OXU.OO00UJC0 

!S)U 

UUOUOUUUU 

cc 

I  O 


« 

CC 

* 


OOJ 
•  •(_> 
OOH 


0.0 
O 

M  CM  H  H  II 

» 

O  II  oCKz 
Q<  H-X— 
-JQCOt o>j 
l-O-Jf-H-U 


>00-4 

m^m 

mm 


'T 

m 


UUOUO 


UUOU 


OoO 


86 


87 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
oo  O' o eg  fn  in  oo  o' o <vi  in  «o  r»  oo  O' o ro  m  >o  «o  O' o  «m  if\ «o  «o  O' o  ^ 

r-r^^oocooooooo®®oo«ocoo'0'0'0'0'0'W'0'0'0'oooooooooo^*^^-<<-^^— ^^-^egnKMegrg 

inif\inifMnininininminifimif\uMnmuMfMfiinmirig)>o>o>0'0'0>o'Og5® 'O'O'O'O'O'O'Ogj'Oo^gjgjgjo 
OOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oocoocoooooooooooooooocooooooooo^ocooocobooooooc 


SE6 

Z 

u. 

_J 

X 

a 

l_> 

+ 

o 

X 

♦ 

t- 

— 

- 

3 

IO 

z 

oo 

zoo 

* 

z 

—4 

eg 

—a 

UI 

-i 

in 

NU. 

2  * 

K 

o 

x 

< 

>  — 

LU 

o 

a 

co 

1/1 

5  § 

to 

— 

CM 

QUJ 

z 

z 

in 

ZUJ 

*  H  — 

LU 

X 

«ra 

—  3  Z 

in 

o 

to 

e- 

O 

o 

Z  *  > 

z 

* 

LU 

CO 

ZUJ 

m  h* 

l- 

— 1 

to 

UI 

in 

oo 

-J  z  > 

o 

z 

z 

Ct 

4-4 

o  — 

LU 

< 

UI 

(3 

— 

* 

O  J  “i 

at 

»* 

l— 

LU 

—4 

<  •  e» 
ZO  eg 

—  O  CO 

at 

z 

rOO 

a 

a 

Z  O  <  h- 

o 

•— 

eg— 

at 

m  in 

13 

a 

IO 

in>* 

—4 

* 

-JZ 

to  oo  Z  OC 

* 

•*— 

• 

o 

U<QO 

—  a  >  o 

at 

2 

O'— 

a 

» 

Zlrth 

*  l_>  H-  + 

o 

eg> 

o 

II 

«i— in 

►— 

u. 

LU 

rn 

in  i 

V 

•  -o 

-«  *  *  1- 

1- 

eg 

►X 

T 

a 

z 

ZOO  0<N 

—  3 

z 

1 

in 

ffl— o 

X 

— 

at 

o 

acoi-in 

w  H  H  ^ 

1- 

z 

egze- 

»- 

* 

►X 

Mill 

— — t-  “5  ~ 

zzb~— w  u 

3 

h- 

K 

in— m 

3 

z 

trt 

in— ><oa. 

3 

Z 

to 

Z 

»- 

— 

z 

>r 

z  egO 

»-|-U— Z-*Z  z 

u. 

1 

LU 

—*m 

rsj 

i— 

c 

— 

Ui 

CM 

ujuimo 

□□*ZQZQ  — < 

o 

Z 

X 

—eg  eg 

in 

IM 

at 

H 

in 

t-<3  -J 

aca:,-'>o>o*,~— z 

L3 

LU 

Z  |  m 

•» 

< 

— 

• 

•Zb 

—  Z  |  |  zz< 

z 

(X 

1- 

—iZ  * 

Q 

in 

1 

z 

04 

m<o  i 

z  Wh|-U3"3i-|WM». 

o 

a 

< 

— Jt30 

z 

co 

o 

LU 

eg 

UJXO 

«-  JOo**  _i*_i_J.Ji/> 

1— 

3 

H 

UOOf- 

in 

— 

« 

•» 

z 

in 

OUJI 

_J  ooCbN-o-yoon 
o  l«.-bz»z»Oo, , 
**2ZWZ# 

lO 

to 

Q.Qin 

•» 

1 

3 

« 

CO  1- 

•— 

— > 

UI 

a 

eg 

o-l  1  3 

LU 

z 

Z— — 

z 

n 

£ 

X 

o 

1- 

eg 

u.*->  Z 

Z>—WU|— — _j-4_J.H00Z00 

03 

Z 

t— 

—4— 

—i 

m 

oc 

o 

in 

t-Z" 

hjJui/)hUmUwO'-<Z 
tOoU#  *  mO*40«UV)UJ 

z 

< 

toz-# 

-j 

< 

oo 

» 

at 

t- 

19ZON 

«r 

H 

o 

*«r-4 

o 

X 

m 

H 

<3—< 

*  a ozz— <—<**(- 
zzm  »<z  to  >-»- 

X 

< 

• 

(Ol-W 

Q. 

o 

<  gj 

u 

Z 

W(£ 

CC  *~ 

o 

o 

Z<3 

+ 

—zeg 

-> 

6 

z 

OUi<rO 

hfcZ  II  N  1-1  II  O  II  3  z  II 

II 

V 

LU  00 

-J 

U. 

ml- in 

Ui  H 

hZZ 

aoui  h  n  Hto  u 

— 

H  n  i/) 

UJ 

O 

o 

cao 

a. 

a: 

»- 

•  <<-•« 

ttQChZU  ~Z— z  «  MtO 

«"22Z  |-t0«5v>0  Z 

z 

Z 

a 

O  «* 

OO 

a 

<QCO 

u 

— z 

ubJa: 

i- 

*— 

»— 

•X  Z*“ 

3 

LU 

—  i- 

at 

— 

h 

UI 

U.O 

— jujljC 
<1-20 

ii  ii  ii  j*^»tD®o:ffloii-zuj 

oZhi-a<Q<oi-h- 

3 

1 

-J 

o 

o 

> 

H- 

U.OU. 

00 

00 

U. 

1- 

< 

u 

LL  O 

* 

00 

*-*oc 

On"! 

X>ego<3>0'-3—>330 

Ou 

< 

< 

M 

oc 

mXU 

—4 

•M  m* 

o' eg 

*  >o 

rno' 

m 

uu 

-«eg 

eg  eg 

fNjrg 

eg 

mm 

m  in 

UMA 

m 

r-m 

UUO  UUUUOU  OUU  UOU  UOU  oooift  u 


OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOUOOOOOOOOOOOOOOOO 

in  <o  «o  w*  o  ®  O' o  ^  tr>  >0  r- ®  O' o  ^  pj  rn 'i1  m  >o  (*- co  O' o  ^  <s»  «»> ®  O' o 

cs4  nj  nj  fMMrPi  fcicom®  fOmm®  in  m  in  in  muMnmininvo  ■<) '0®'0'0s0'0«o>or~r-f<. 

>0'0^'0'0'0'0'0'0'Q^'Q'0'Q'0'Q'0'0'Q'0'G'0'0'Q'Q'0'0'0'0'Q'Q'Q'0'Q'Q'0'G'0^'0'0'0'0'0'0'0'0'0 
OOOO OOOOOO OOOOOO O OOoOOOOO 0000 00 o 00000 00 OOOOo 0000 
oooooooooooooooooocoooocooooacocooooooooooococoo 


4^ 

0 

10 

UJ 

i- 

</> 

z 

-J 

UJ 

O 

u. 

0 

— 

♦ 

0 

• 

to 

0 

z 

H 

— « 

< 

1 

1- 

11 

cc 

X 

X 

0m 

H* 

> 

z 

0m 

Z 

H 

— 

0 

h- 

0m 

X  0 

<x 

K 

cc 

O 

0* 

0  — 

0 

X 

a 

ar 

«r 

— 

Z  t- 

O 

0- 

> 

a 

* 

— 

0  < 

U. 

i/y 

— 

Ui 

0 

+ 

m 

3 

<  0 

* 

z 

• 

UJ 

UJ 

(M 

z 

_ 

< 

_l  z 

CD 

UJ 

l/> 

X 

oc 

in 

UJ 

z 

« 

0 

UJ 

9- 

< 

0 

m 

X 

— 

M-.Q 

0m 

or  _i 

<✓> 

w 

UJ 

• 

Ui 

O 

3 

-1 

—M-M-UJ 

CM 

O  UJ 

w 

w 

z 

1 — 

0 

<M 

O 

ooinM-*-1 

— 

u. 

* 

+ 

CC 

in 

X 

a 

m— inu- 

UJ 

0 

—oc 

UJ 

H 

H 

— 

in 

—  — 1 

JO 

> 

• 

CM 

=> 

c/> 

— Z  O 

•v 

—4  i_ 

^0 

□cm 

O 

CO 

T. 

O 

OZUl 

1 A 

1  </> 

♦  • 

0 

in 

—4 

0 

UjotOQ- 

Z 

—  < 

-J 

zo 

t/l  Q 

z 

V 

ISJ 

* 

flCOjlrt 

UJ 

—  _J 

X 

—0 

ww 

< 

_ 

« 

l- 

«<>z 

t- 

3  *UJ 

V* 

LU’— * 

xo 

z 

_ 

3 

JOZD 

1-0 

1-0 

— 

0 

a 

u. 

+ 

7 

CO-J  + 

*-• 

OS  CM 

X 

CC 

O 

t/1 

cecceccc 

0m 

— •< 

— 1 

z 

CM 

UJ 

1- 

* 

Z 

oooo 

■00 

— oz 

1 

UI* 

”3 

0 

V 

< 

—4 

z 

UJ 

U.U.U.U. 

—  O 

njm 

-J 

0 

0 

U3 

z 

• 

a 

1— 

— 

3Zh 

♦  + 

X 

— 

0 

c\l 

X 

— 

0 

— 

* 

— 4(\|<r)-4' 

UJ 

hOl— 

#z 

po 

— 

CM 

Z 

UJ 

-I 

w 

»- 

>4-  * 

— < 

h-'T 

UJf- 

CO 

a 

<5 

X 

0 

1 

< 

z 

U 

in  0— 

ZI-C3 

1  in 

^JUJ 

XUJ 

-4- 

* 

* 

— 

z 

K 

*— 

m 

uj<z 

^  •> 

00c 

in— 

— 

— 

*•* 

z 

O 

0 

CM 

m  inn 

UJOo 

i-i^p 

— * 

1— 1— 

►f— 

h- 

1- 

• 

M 

OC 

0 

'Z  W-I 

3Z  J 

<— 

tuto 

CM— J 

— I 

_j 

OC 

z 

O 

1 

ICIHOw 

f-OUJ 

*<n 

#— 

or 

iniu 

ULI 

UJ 

0 

— 

O 

• 

z 

1 

m  +  '4-i/i 

o_j 

l-  - 

—CM 

l-l- 

m  + 

+ 

+ 

0 

a 

O 

— 

►—.in  co 

COUJI- 

w(\j 

Z* 

tnz 

►0 

O 

0 

X 

UJ 

l 

UJ 

7“<  O 

•• 

^in  *cc 

z 

— * 

UJ 

0  • 

• 

• 

UJ 

0 

z 

0 

0 

• 

cn>.®v. 

ZKlU 

win 

-4UJ-. 

1-0 

in -4 

—1 

— 4 

z 

_J  +  az 

O 

m— mco 

ozz 

♦ 

+  — — J 

zee 

in— 

— 

— 

• 

< 

0 

0 

oz  —1-4 

O 

-imz 

— UJ< 

UJUJ 

# 

* 

M 

X 

0 

CO 

ai-  t/>_j 

< 

1-  —  |  UJ 

hZZ 

*x— 

so. 

00  <— 

— 

— 

— 

0 

0 

►M 

1  o«4-oo 

O 

*0 

«ec 

9 z 

— < 

0 

4-‘4-J4j 

OC 

— 

OCCMOO. 

u  .'N— CM— »*■ 

_JZUJ 

UJ* 

momomo 

O 

u. 

w 

C/1 

II  *0 

X 

0  1  —  1  win 

Coca. 

— I_z 

J 

c/> 

—  mm 

X 

0 

CO 

UJ 

H  II  H 

O 

11  -Jw CM 

CLUJ 

3  1  UJ 

nj  cm 

X 

11 

II 

II 

< 

-J 

Z  O 

K 

II  —  -J  II  O 

oCcl  u 

L-XI--)  II  + 

•b- 

0  c 

1  a 

1 

4 

UJ 

Q 

*<2H(/iZ 

UJ 

_l  —11—  1- 

UJ 

—  z 

O.J) 

>—  — it— — J*— _i 

O 

J- 

z 

-Jt-  Zm 

OC 

OCI-  t- 

►~0C|- 

19  91 

II K— 

JZ 

or 

cc 

OC 

-J 

u. 

<t 

UQOUU 

h- 

l--JU.CMU._JO 

ZOJ 

U. 

-JUI 

«iuj 

o»-o»-oi- 

< 

cc 

l-t 

X 

u-OCOj-O 

c/> 

c/)UJ— O- UJO 

►4U.UJ 

X  — XZUJ— 

o_i 

Ot/>o«/)o«n 

O 

-<  CM 

■O  CO 

0  ni-r 

MS® 

O 

CM 

m  n 

-n  m 

•Z 

■4>'4‘ 

m 

m 

2 

in  in 

-4-m  m 

in  in  m 

mm 

in 

m 

fn  m 

oomooo  000000  m  00000  oooo  000 


89 


OO'-'OOOOOOOOOOOOOOOOCJOOOO'-'OOOOOOOOOOOOOOOOOOOOOOO 

m  ^  m  <o  oo  o»  o  —  <m  m  **  m  no  r—  to  O'  o  —  <\i  m  in  -o  i**  co  O'  o  —  mm  •>*  in  'O  i—  co  o»  ©  — <\i  m  m  ®  r-  co  o 

(•»r-l''|‘*n.r>»r“*OOflO®OOWCOCOCOCOCO0'CT>V'0vO'CT'U'V'a'0'OO©OOOO©OO— —  —  ————' IHHN 
'0®'0^,0,0<<0^'>0'0'0'©®®'0'0'<>'©'OU3>0'OsO'0^«or“n»l»»P"f»H«r''f— 
000000000000000000000000000000000000000000000000 
OOCCOOOCJCOOOOOODOOOOOCCCOGOCOOCOOOOOOOCCODOOCCJCO 


H 

o 

of 

m 

o 

•o 

•» 

• 

z 

O' 

r- 

y> 

i/> 

1- 

at 

•OfcO 

•» 

Q 

>— 1- 

«■* 

>  * 

UJI-Z 

m 

.X 

occouj 

■o 

z** 

o  - 

►ao 

« U 

0 t— 

£DtU— 

1- 

CJ  — 

li.HU- 

X  • 

>ou. 

►in 

0<fUJ 

m  m 

>u- 

-i 

CO 

Zr/O 

—  ® 

c 

V 

<o 

— i— — w 

XX 

h 

< 

•x 

ujQ'Om 

a 

Of 

00<J 

-0«1h 

z— 

H 

Of 

o  <t 

^  «fc 

><M 

<t 

ach-oc 

UJ— o— 

i- 

aZQ 

►mam 

X-l 

z 

1- 

LU 

—X® 

Zz 

OI  . 

uu 

XZQ 

mz— 

HI- 

v^— 

z 

a 

1 -02 

— Q  — Z1  — 

oo 

m.m 

o 

i- 

MQ.< 

30—1-0 

Of  Of 

x  ►  • 

a_ 

z 

-*Z 

<r  -o  ■— 

UIX® 

z 

1-4 

Ol/) 

i/»Z 

x-«u. 

o 

UiyU 

— >o— m® 

Cm 

CO 

CO 

*  *  *. 

u 

• 

CO  ** 

't’-OCL'OO 

OO 

o 

m 

MhX 

«/> 

=»H 

IM'-O-'X 

** 

N4 

in 

•*  »*H 

X 

H 

Oui 

•—3 aim  » 

« 

—tn  • 

1- 

< 

0f3— 

col-  - - 

to 

co 

_JU.— 

1- 

OtEOf 

cc  - _  -O 

zz— 

N* 

in 

O 

3 

«J 

to 

U.  UJ 

of— o— 

N>  iZ 

i- 

tn 

►X  • 

o 

— ‘1— 

*tnNin- 

_i_i— 

< 

•» 

—mm 

• 

i- 

1  go 

-''O-'OI 

oo-l 

K* 

o 

—  oU. 

CO 

_j 

z 

x< 

(M— cl—Q 

— — o 

00 

•o 

*»r\i  » 

1- 

2  Of 

UJ 

HHnof 

•t-IOfM— 

Z7- 
•— *iq 

Wt/JU 

i- 

m 

HnX 

•W 

<r 

H* 

OtXXt- 

of  Xujuji/) 
q>x>— 
3+  ♦  +  ♦  -! 

z 

a 

com  < 
ZzQl 

*»-  * 

z 

—X— 

CO 

a 

OOccO 

►—0—0 

4  #(J 

LU 

o 

cgmcu 

z 

UJ  oo  1- xx  at 

Oo< 

— m<Nm— 

,J# 

Z 

o  •  oxm  ►  ► 

H 

+  —  XXcfU 

a 

<  zxujujh 

Ql 

<M-0— vO  — 

cCcc-i 

o 

of— 0«;g.  xn*ti 

z 

o-catuj(_  * 

o 

of  ui>x></)o 

UJUJZO 

*— t —  QC 

uj 

i  acsoOnH 
Z‘il*vZ'VO>-  • 

UJ 

<>x>uio 

QinJHI-HHH  • 

zr<»- 

—Ko— a 
3— Oh-  — 

</J 

z 

aci — »— ►— i —  —*lu 

of 

OUJ 

HM^UJ 

'CO 

«2H-Zv  »n 

o 

a  i-3 

UJ 

H  II  II  II  II  II  II  3 

m2z 

1— I— coaf 

K 

•JQOO 

uQOCof 

>  HU. 

UJ 

M  II  II  II  II  z 

u. 

33  1- 

zzzzz 

H  ||  II 

3 

a i<  • 

00 

ii  -* 

UO 

OOH-tO 

OqOOO 

a. 

lll-ZX 

Ol-XXof  H 

z 

NMWHMMM££L.3 

0SCX3 

zzzzz 

XXI- 

1- 

H  H  || 

—Of  — 

z 

<xuiiuhoz 

< 

sootsaa 

zzzzz 

UJUJX 

3 

IL 

dUXO** 

3 

of>x>m-ia 

Of 

-Nn^in^r-vioujz^Dzz 

ooooa 

x» 

O 

M*^X»ZU.fO 

m 

Ol-Hhl-l’O 

1- 

i- 1-  f- 1- 1- 1—  Hi-  o  a:  uj  m  u> — < 

UuUOU 

*■ 

r-® 

OJ 

O  <N 

o 

to 

mm 

m 

*J  0 

H 

m 

mm 

m  tn 

m 

you 


UyO 


yuou 


ooooooooooeooooooooooooooooooooooooooooooooooooo 

^cgcNj^«Mc\4rjpg«^pmpf*>ppj2<2ppj£jJj£j£jiifJf£jij£flJCJC|CfC}2}C}C)C}C}C|£i£i2r£(2r2f2f2iS 

igligslsliililgiiiilisllilllisisiggs^isgssggggsg 


t* 

i 


I/O 

in 

Ul 

W 

X 

L> 

• 

-1 

Z 

03 

X 

—4 

oo 

X  > 

• 

LU 

►-  iu 

<x 

i 

1- 

o  H-Z 

o 

•  < 

3  (X 

2  85 

i/> 

X  O 

_J— UJC 

z 

a  z 

CO-JQ 

*— 

• 

UJ  < 

a<X  ® 

>0 

»-  • 

lulu  a;  oo  uj 

H 

•>  (X 

Ki-ujujQa 

*vlU 

3  O 

UiUJl->Z>-* 

\T\qC 

UJ  z 

XXUJ*-*23 

1  « 

ZUJ< 

Xi-o 

•Z  - 

<vZ  <rau. 

m 

moo 

OQj 
—I  *UJ 

*o> 

OULIt- 

_|C0  a. 

-  -a. 
H03 
“*o£* 
-I  "to 

*oo 

£3z 

U-U.I- 

•»  »o 

O>0C 
0«K 
Oi  ■  •» 

Quv> 

•*-*z 

O  >411 
Q-J*- 

2'Z'Z 

UmZ 
•<L— 1 

JQU 

Oath- 

zzz 

sgi 

xyx 

OQQ 

«JUU 


<Mn 

fvj'O 

O'mmN’t 

HOIOQXO 

•N'+lfl© 

<M 

I  O-O^CO 
©~4  • 

ii  n  • 

Om 

3-1  M 

XX  II  H 
IX  DC  X 

uJUIOmO. 


uj_(XQ  o 

a.  uiujjc 
acazk«< 
OCLU  UJ 

UJ|-(/)  II  x<£ 

j—LUO  I  K< 
UJXZ  o 
XO  -Z-J 

•  — iO>U4< 
a;3aUa:i- 
o  Z>-iu 
CO  II  2<«X 

*•*> 

ZZ  OUJ 
*->>-  «r5z< 
<4<BmZ 

•  XX  a*C 

X  «*0>UJ|- 
OtU  i-4cXO 
Oo^U-H-CQUJ 

—•O'-*  i/i 
U>3  I/IQ 
O  OlU(/> 
LUXD-l-oO 

<z«  <o 

UJ_'-J  H  (XCX 

tX-JUI  +  o 

<~3  —  I 


I 


I  I  -» 


t-J  o*  (/>— 
—  CO  3 

<  3  fc< 


—O' 

•  X 

■TfO 

>-<o 

-l10 

c^tu 

~-X 

«o 
-  < 
■o~> 

\Q 

C1UJ 

JLg 

-•< 

< 

•  «  CO 

in 

fe9 

<o 

KlX 
lOO 
Zh 
O  • 
o  • 

in 
LU  • 
can 
-*  • 
3= 


<M 

>». 

r-i 

I 

00 


l/)sO 

uj''- 

Q-l~ 


<M 

<n  m  ppi  o 

o  o  o  o  »  o 

I  o-j  i  o®  i  .<ouj  •in 

UJ  ••MIL!  »rOUJ  OO't  0-4 

•n'tO'O'Q'Oor^co  ©nm^oo 

»inOH>o^in(\'0H<T'4'®0'co<i  o 

f--*00mr\J^-0Ln'4"00u''in't'0  *0 

If!  »fO  »>0  ‘O'  •“*  •— 4  •00—4  • 

•o  o  *o  0*0  o  »o  ®  •  •  -l 

<0  I  II  ®  I  II  O'  I  II  -4  »  II  o°  II 
It  II  II  II  II 

II  II  —  II  II  —  II  II  —  II  II  II  II  •*» 

—i—  <m-»  tn—  -j-—  uw 

«■* — >•»  -4  «*■»*• »  »•  (M>^— — cn  — . •»  >»■  «■>»««•  <*»  vn 

<3oc<<3co<t<3a:<<3QC<'^3a:^ 


o— 

UJ 

X  » 

ISJ 

3- 

® 

Z«*» 

-1 

O  1 

Ct~! 

Z 

oo 

*— 

<— 

X 

a 

o 

•• 

z 

0(0 

*—•1— 

u. 

<z- 

c 

<X<® 

lOKMTl 
LUZ  I  • 

_iO-,rn 
ISOOU1 
Z  -4 

i—  OJ—CO 
00  Z  •— » 

t— *  — 

►—I 'OCX 
Z  -4UJ 
OZSI- 
coOO>UJ 

aaC  I  x 
so-< 
«(?“ 
i/IQwQ 


oo 


OOuOOOOoOOoO 


uooooo 


OOOOOOOOOOOOOOOOOOOOOOOOOoOOOOOOOOOOOOOOOOOOOOOO 

o>  o  <-i  cm  m  ■<*  in  so  1—  oo  o>  o  «-<  <m  m  **■  m  <o' f*»  oo  O'  o  —  cm  m  ,$■  m  *o  r-  oo  o'  © »h  cmco  -a-  irwo  i—  ®  O'  o  -<  cm  m  <■  in  .o 

>of'-r-r*i'-f-c-r-r.c-r-oocoooa)aocooocoooooO'0'0'0'C'»'C*0'0>0'OOoooooooo-4-4-4— —— 
r«-  i—  i—  e*  r»  i—  r-  r-  f-  c-  p»  i—  i—  i*“  i—  i—  i—  r-  r»  r—  i—  c-  i—  r-  i—  t—  r»  i—  oo  oo  eo ®  oo  eo  oo  oo  eo  ®  oo  oo  co  oo  oo w  oo 


■x 
CO  O' 
U  I 
LU  — 

o.m 

in— 


O- 

X<M 


* » 

Z— 

0<M 

-!-• 

>—  tu 

Z  -  M 


O- 

I 


o 

cm 


X 

o 

3 
o 
o c 
X 
I— 

o* 

I 


a  oo  to 
lu-x 

»-rn  _J 
— ■  I  < 
<—  Z 
_J~»  — 

a.-«  z 
—  o 
a  z 


tu 

z 


CM 

<t|  CM  CM  CM  O 

O  O  O  O  I  O 

i  i  i  i  ouj  • 

lu  Ouj  Old  Olu  mnO 
coin  t^O  linN  •CO— jOfOCOO  OZ— CCl 
cot—  OO— ®4*'00c0in0<00  ZOU'O' 
«ncnoo*inot— 'OOtoocMO'^'T  —o— 
Oot^cnoOcOOOff^O-H^l-  «-g  «/)  — co 

o*  ««no  •fy»—  •O'm  «—  #o  lu  — 


cCH-  O 

CO 

CM 

CM 

IN 

CM 

I- 

eoZ'i- 

o 

O 

o 

O 

O 

UJ 

<*x»* 

1 

1 

1 

1 

O  |  O 

X 

UJl— POlO 

UJ 

OUJ 

OLU 

OLU 

•  UJ  • 

1- 

-ICO  |  • 

00 

•in'* 

•  00—4 

•  -4 

OCOf-O 

z 

eo-toj'OOM'OommO'gtno 
in  -H  o  f**  ^  'N  O  '*  ~4'*  CM 
OONfflO'ti’lOMWOOCOO'f 
O'  •pry<^  •«Ofr'  •  CO'*  •«gl—  »-U 

•o  *o  «o  *o  *o 


CO 

o 

LU 


•o  *o  *o  »o  HI  It 

00  T  M  —4  1  M  —4  |  U  —4  I  II 

•z. 

00  1  ||  —  |  II  —  1  II  -4  1  II  —  |  II 

** 

<  —  00  oc 

UL 

H  II  — 

—-J'xUJ 

II  II  —  H  II  —  II  It  —  II  II  —  II  II  — 

M  H  —  ||  II  — 1|  It  —  ||  ||  —  o 

co  inn* 

—  eg  m  *i-  in 

o 

■o  f—  =0  (J,— 

zz  |  uj 
30— Z 

— I—— oj<n  «— com— '*'*>— in  in— 

LU 

a 

>©  o  wit-  f-  v>  co  ®  t/>  o<  O' «/>-u  ■«  «/> 

— — CD— — CO— — CD — — »®  — — £D 

<Xae<Za:<ZQc<iXa<Zc£ 


JJ>t<  CWp^hW 

>  —^oj^^cd— co««— id— — to 
uZ-d  <zoc<xa:<xoc<30£<aQ: 


to 


o  o  o 

•  •  • 

Oo-tOo^OO-t 
•  •  •  •  •  • 
oo  II  OO  II  oo  II 

It  II  —  II  II  -x  II  II  — 

g>  I—  co 

—XHxxi-t  —  — ,»4 

<OvO— Ne— coco— 

— i— «/»-*— t/>—t/) 
— — (C— — co— — Ifl 
<Za.<zoc<ZQt 


uuDuuo 


UL)U 


92 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOUOOOOOOOOOOOOOOOOO 

't'4‘'*,'tir'iriUMr>LnuMriinLrunv0'0'0s0'£> 

*0  00  00  00  ®  00  ©  00  00  oo  CO  oo  CO  CO  00  00  w  GO  00  oo  CO  oo  00  00  00  0000  00  CO  00  Wco  CO  00  00  CO  00  00  ®0  CO  OOCOcO 00  00  CO  Woo 


'^ZZZZZZZZ 


°. 

OOhOOm 
•  •  •  • 

oO  II  OO  II 

fl  n  -*  II  u  — 
O'  o 

*C\I 

O'O'—OO— 

w«u««ai 

<3oe<xac 


tn  - 

• 

cc  • 

* 

uu  o 

'N. 

1-  UJ 

CO 

UJ  cc  o 

| 

£  z 

I  »■* 

4- 

V-  o 

CM 

*-  *>a-  z 

W 

Z~»UJ  o 

LU>0  CL 

•i 

X>  |  to 

rsi 

3<-»  z 

at  ujo  <r 

h-icn  a 

» 

l— 

— •» 

zo  . 

wins'  u. 

OsJ 

aiiuaz 

UJ  |  |_« 

I—UJIO  • 

«» 

t-C-XZUJ 

ao 

CMOujtO 

V. 

wO  “*“•  I  uj 

1 

H  — -J-»-i 

a 

ZXI-OCMUJ 

CM 

uji- jzcnar 

<N 

ro-dw i 

w 

cn 

3ZO  1  •— 

•» 

ooo 

cr.ujiri-.  oo 

• 

CM  O  •  »IM  ♦ 

h-JOOO'OI’l 

* 

O  «CM  O  <M  OO  UJ 

to  1  INJUJ~- 

V. 

1  OO  tr\0  O  |  CM'O 

Zuj“*«*0£  •> 

•■4 

ujmo  |  cm— <  i  cM'Otuin  • 

HI-O  »  C* 

1 

'rcn-^ui-^cMiuo-Hir'  *oo 

l-CN  »z  1 

r*»  •inr»  «_<®  •cm®o>'*- 

— 1  wZQ* 

•cm  *ir\  ‘O'  ••■* 

<00 

<M 

CMI  Mcni  tt^l  II  >01  u 

U«I  »vicn 

>-i  uoz- 

«  ii  -%  ii  n  —  n  n  —  ii  ii  — 

c£a£<ZUJ  « 

•• 

cm  m  v* 

oo>uji-{w 

Z 

-»-*CM**“*CM-»-*CM‘^*»<N 

Z  oo  1  |  |  1 

*■< 

< 

(MfM<S><MCM</»rMCM<'?'N<M'/> 

-j>meo-4cn 

X 

— '»co»-'-cn — —a:^- '■*(£) 

>«cMojmm 

o 

<x<*«3a£<3  aotoc 

UQ'*— 

•••••••• 

i— I P*  >-•  <~i  CO  o  cn  O  fO  O  m  O  m  h 

r>oO'QO'OooooQOoOfflo 

Ift  •!»  »p>-  •  >o  t'O  •<}  »<0  •'■O  * 
H-^HOHOHO-tO-lOrtOHOOOO 
•t»  flA  »«J>  •  «$■  »|w  i*i 

0|0|0|0|0|0|0|0| OoO 

II  II  II  II  II  II  II  II  II  II  II  II  II  II  II  II  II  II  II 


tf\tn>O'O^r»cooo0'C'Oo^-<c\i<M<'OfTi't 
'M  <M  CM  »M  CM  CM  <M  (M  0«|  <M  fO  t-n  fH  m  fn  m  1^  rri  w 


uoo 


UuuUOUOU 


93 


1 

l 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
in  vO  ®  O'  O  <\J  (*>  ^  in  'O  t-  eo  O'  O  r->  CM  fC|  <$■  in  ><J  P-  00  O'  O  t*  N  CO  s*  tn  ®  f-  oo  O'  O  <-*  CMCO s*  m  VO  f-  00  O'  O  — i  <M 

>o  ®  <c  'O  <o  !*•  h«  r-  f*»  r*-  p-  r-  h-  r-  i**  oo  ®  oo  oo  «o  ®  oo  ®  co  oo  o'  o'  o*  O'  O'  O'  O'  O'  o'  c»  o  o  o  o  o  o  o  o  ©  o  — i  -j 
®co®®cooo®oo®®®®®®®®®®®®®oo®®®®®©®®®®®®®0'0'a'0'0'g'0'0'a'0'0'0'a' 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

CCOCOOOOCCOGOOOOOOOOOOOCOoOOOOOCOOCOaOOOOOoOOOOO 

>•»>■>»>>>->>>>>■>>->>>■>>>>•>>>>•»>>>»">■»-> 

ZZ2zZZz2Z2Z2zZ2ZZZrzZZZZZzZZZZZzZZZZ2Z2Z2ZzZZZ2Z 


Io 

I-  • 

oo 

z 

UJ. 

_im 


►— ® 

-1 

U) 

Z-4 

< 

0 c 

UJ  , 

N* 

UJ 

ZUJ 

i- 

1- 

Otx 

z 

UJ 

Q-UJ 

UJ 

X 

XX 

o  - 

oa 

• 

z«/l 

Ot/) 

LL. 

<t- 

i- 

U. 

•“Z 

Zl- 

QC- 

LU 

UJ 

LUN* 

O 

1  X 

IO 

l--< 

o 

3 

3-1 

LU  | 

>— or 

ecu. 

o 

OI- 

h 

o 

< 

uu> 

'•J'T 

® 

z 

z*-» 

Q 

-.0 

-J 1 

< 

Z  • 

UJ 

<-» 

UJ® 

3 

xmo 

X  1 

<Q 

or 

®  — IU 

X  • 

** 

o 

00 

uo 

z 

zzu. 

u.m 

3 

i 

O'- 

V. 

z<o 

V) 

•• 

®m 

2 

ox® 

o 

cox  •» 

N  • 

oo® 

M 

^  1 — 

cop. 

U) 

c/> 

h 

ZO\ 

h 

1  MZ 

CO 

ujza. 

z 

z 

3 

® 

xuj 

't 

O  1 

UJ 

L/3UJ  | 

cc 

• 

3-l»~ 

•  o 

z 

l-Z- 

UJ 

®  — • 

o  • 

O  UJ 

®  CM 

c 

h- 

O'^- 

►-LUX 

LU® 

m  -o 

Ql  f\- 

UJ-I— 

f—  r-  a. 

o 

o»o 

OOX  1 

h-O  N. 

l-UJ 

-H  O' 

X  1 

■-  1 

o  o 

•T  • 

Zh— » 

o  *«o 

zx 

UVfl'OO 

a— 

O-'  » 

m  lj  ni  o  <vi  o' in  m  o  o 

CL 

o-«o 

«  r*» 

OONfflN • 

30. 

PM  »<M  • 

OCSJ 

OOOo 

MrgU? 

•  •••••«••• 

< 

•  .« 

toco 

•  •  »"l 

Ooo 

•cn  tm 

•  t  •  • 

UU—LU 

— lO-*0— <OOOoO 

X 

OO  I 

-i"*— 

ooo  i  o>* 

X 

O'J'Oin 

Q  — 

OOOo 

u.  »® 

o 

< 

• 

UJ 

UJ®LU 

H  11  II  II  II  II  II  II  u  II 

H  II  ll 

o®  * 

It  u  II  II  II  II 

n  ll  ii  ii 

Z  • 

II  II  II  II 

oax 

X 

UJ-4 

*-*«*• 

o«® 

o 

i~m  m  — 

aci/'  | 

^  ii ■> 

®  1 

U-  1 

2® 

-» -4  <M  (m  cn  m 'i’ 'J’ in  m 

K 

'♦■cruTi 

>o'ONr'®® 

LU«^ 

O'O'Oo 

UJ-. 

O  1  | 

® 

x>'0 

monrnmmrn 

Xff> 

0-1 

< - - 

® 

a.-*<o 

o.cn 

Z't 

wW 

®-^«r 

OQUQDQOOUQ 

i- 

3<S 

U1Q— 

<3<3<3 

<3«3 

3  — 

<2<2 

o— — 

uuouuouuuu 

i/'t 

OOOuO  UOOoO  oOOO  UOOuU 


uu 


94 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
m  ^  in  «o  oo  o*  o  *4  (vi  fO  «$•  m  >o  I*-  oo  O'  o  —i  pg  m  *i-  m  -o  r*-  oo  O'  o  —>  Men  in  *o  p-  co  O'  o  -*  nj  »n  m  «©  t*-  os  o<  o 

^•-*-4.*-j.w-4<\i(\icg<\injf\it''J<\inJr\i<r'for''ir<'>rnroc'r'cnrncn>t''T'r'4,'J‘'J'>ji'»,'J-'*ininintnintntnininin,o 

O*  O' O' O' O' O' O' O' O' O' O' O' O' O' O'©*  O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' 


OOOOOOOOUOOOOOOOOOOOOOOOCOOOCOOOOOCOCOOOOOOOOOOO 

z2zzz^2zlzzzz^zz2zzzzlz2zz2^22z?«zzzzl?2zz2?zzz 


Q 

ITL 

UJ 

X 

>-t 

o  X 

in 

LL 

-h<i  i— 

« 

—4 

•UJ  o 

—  _J 

o 

O*  z  — 

P-  2- 

UJ 

Z  UJ  O 

t-  oc 

►» 

Q. 

•O  _J  _J 

•  UJ 

to 

>  UJ 

—  t- 

*0 

5 

UJZXQ  > 

in  »  «. 

—4 

a'CJoUi-**~ 

■<J  X  oc 

K 

i 

"ZXt- 

X  o 
<u  at  z 

"■* 

•a 

®z«t_j*o£ 

1—  UJ  «L 

to 

ij 

U.lU_jUJcOO 

»  I-  » 

UJ 

1 

>-i-  oeox 

— .  ►  a. 

— 

m 

O  1-  — o 

in  in  z  o 

o 

r~4 

ZX«/>_J  z 

—  «0  UJ  z 

z 

<«<-•< 

— 1 - «—  Zuj< 

< 

► 

•UJ_||_  « 
OQ.  OOJ 

xJOvom  • 

>- 

z 

— lomt-  moo 

o 

o 

a  q£h-z-j 

~  -  OQJ 

3uj 

-1 

oe  <«o  «t 

LU-»0~  _J  ►UJ 

COO 

> 

- - .IOJ-U. 

•mom  **o> 

<r 

z 

3Co-s:z 

—wX'O  OLUh- 

•cc 

1 

XJ-Z"«UJUJ 

-Jin 

— o  ►>»■  ►  -a 

Q-O 

I-— <zzuu 

£k 

<M 

**  WOOC 

30-'U-'Hu3 

Oi/J 

•X 

3T>*OZq.UL 

<  »o  ►O'— >a:^ 

o 

1 

<Z0£y 

►— «f\j— — J  »a3 

> 

o* 

uias^ujnx 

—O—in'—  »oo 

Oo? 

tOOCOCKOO 

'l-'OO.'OCOXQ  ► 

Z<t 

«• 

3<3UJ 

iM'-owQaoz 

<ar 

z 

OOt->- 

— xam  ►u.u.j- 
00  H-  “J— — '  “  *o 

O 

_J— 

c 

KZ  <1- 

— O- 

x« 

oc 

r>«-o>-  « 

eo  ►—  »oo>a 

-»z 

a— 

o 

X  UJCD>0 

1— UJ 

LU-I 

«t 

LUO  0° 

1 KZZZJ 

►innim— (\j  ►  ► 

KX 

a 

a 

m 

-'O-'OXQOW 

* 

i 

o 

OUJ3<uj 

cm—q — a  — *z 

to  oc 

+  — 

UJ 

+ 

l/> 

VJH*-'0C>> 

"fjONHO  ►LU 

o 

ID 

—4 

oo 

•H«0 

o  >o  UJ 

z 

zwo:  a 

-X  ►»-  »Ojh 

1— LL 

1 

R9 

o  O  O  (M 

<r 

<  UJX3-J 

<  — .  ►— (Mh  1- 

o 

h-**— 

tn 

♦  4-  ♦vo-om 

e 

«QtUl£< 

•►o-oz  ►  ► 

•» 

zo 

VUVLJ 

LUr~UJ  UJ~JCNJf» 

l-ZX<  Z 

-*inn<in^o"-»z 

H 

UJLU 

—CP 

► 

^0nj"0inmu\0000 

<UJUJUJ>“* 

C'l^'-*0—  ►Q.*— • 

ooo 

xat 

UJ 

UJ 

UJ  >z 

«  ^ 

3 

T 

at 

•o  • 

z 

ZUH-OJofOC 

-i-OHQaQo 

H 

*■ 

+  0 c 

^fsioacNaomo^  iu 

►— 1 

""•f-ZLUUjLU 

ZNOI-MQIXh 

30 

UJ 

•» 

II  U  II  II  II  ll  H  3 

1- 

►-<tu^to»- 

o 

K 

O-— « 

-Jh- 

1 

H  U  It 

H  II  H  II  H  II  ZZ 

3 

3JZ<U 

zzzzzzzz • 

z 

»-♦ 

— » ^ «•■ -» »»  •-•  a 

o 

OXOhoC  • 

OOOOOGOOOON 

.  X 

~  -  _  ^ _ a/Vl^t  .#IA  .Al _ •» 

n<  #  %AU>  <  % 

y TTTj TTT 

II 

M 

ll 

T 

— -  - — ■ — -- ’•J'wr-w  a. 

<m  rn 't  in  -O  r»  eo  O*  »u  •*  -u  -«  Z  ^  Q  eo 

(DjXhOJ 

-1  r~l  rfT 

zzznrtz  ii 

II 

II 

X  — 

II 

■ 

E.W 

r  j  ijvJtJW[.iL/U 

■^d 

w 

ujujujujujujujujujujujujuj|ijujujoc£ujto 

t/)00— t<0 

OOoOOOOoX">Q1-' 

oil- 

hX 

o 

>* 

OO  OOUOtjOOU  oo<Jo 


95 


NAVAL  POSTGRADUATE  SCHOOL  MONTEREY  CA 
MEASUREMENT  OF  THE  CALIFORNIA  COUNTERCURRENT. <U> 
JUN  79  K  CODDINGTON 


2*2 


I 


1 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
— m-OKeocT'O— <\irr>'$-ur\'OKooos©— iMm.*-in,oKco 
'0<>0'0^'0'0>0'0f'Nf>’f»f'^Ml»SMDC0®®O®®fl0®#0'0'ff*5'0'5*0'0'0'U'OOOoOOOOO 
O'  O'  O'  0*  O'  O'  O'  O'  0*  O'  O'  O'  ^  </*  O'  O'  O'  O'  O'  O'  &1  O'  O'  O'  O'  O'  O'  O'  O'  O'  O'  O'  C*  O'  O'  O'  O'  O'  O'  o  o  oo  o  o  o ©  o 


OOOOOOOOOUOOCQOOOOOOOOOOOOOOOOCOOOUOOOCOOOOOOOOO 

z2zzzz2z22zzzzr2zzzzrzz2zzzzzzz2zzzzzzzrzz222zzr 


X 


TAPE 

S 

NFIG 

KO 

Ooc  zu 

Ui 

ZUJ  111 

H 

— Q-  Zo 

r 

U 

— 0C4  OZ 

C9 

4 

•oq.  a.— 

— 

O 

0>o  Xaf 

Ui 

-1 

XQ  oo 

X 

Q 

** 

•  z  oo 

«_> 

©«£ 

in 

>UL4  X 

U. 

3 

X 

—4 

LUO  O 

o 

3 

UiUI 

• 

Of  of  Zof 

• 

to 

HQ. 

—4 

OUI  —o 

xk 

K 

_l 

* 

-Of  O  OfU. 

3— 

O 

O 

nj 

O-K 

CM 

004  O 

Ui 

2 

Z 

* 

a .z 

* 

U.OUI  oo 

Ui 

3 

4 

* 

4UI 

* 

>uiaftoXui 

II  > 

u. 

— % 

i— i 

X 

Oof  UI  to 

o 

1 — 

— 

of  to 

CL 

Z  UJOU.3 

•«a 

— 

z 

— 

oz 

K0.—O 

0.4 

— 

Ui 

— 

X< 

•Z4>  to 

X 

—1 

z 

4 

oof 

4 

OUIKUIXUI 

oto 

“5 

a  — 

* 

ZK 

Of 

OZ  OK_| 

Uh 

a.  to 

CM 

«* 

4 

o 

Of  4af  OO 

Z 

xzoc 

*  — 

O 

a 

z 

0-ZUJOZ4 

CLUJ 

K 

a— ui 

*3 

• 

U.Z 

4 

OfO.ts.UJ— 

OZ 

CL 

040 

X 

* 

o< 

+ 

XUJ4— -JQftO 

h-O 

— 

xz 

a.  — 

-s 

0—0.0.  4K 

OL 

Of 

low 

it— 

— • 

<f>- 

—  O 

—  OfQ>Z 

KX 

o 

O  -1 

*<M 

a. 

UIK 

+  • 

3;af4Uiz  ui 

<o 

in 

<a>- 

W  l  1 

— 

Of— 

o  o 

O  X40X 

u 

eo 

3 

UIZO 

<— 

— >* 

— »  — 

* 

40 

*o 

—  O  <0 

—  LO  » 

UJU.XK  ZX 
to  kOuj<0 

0_| 

</) 

of  in  □ 

JO 

— 

QJ 

X  >  — 

3-1 

OUJK  UJ 

X— 

3 

out 

K  *  X 

X4 

in 

• 

U.ZZ  — 

*4 

** 

> 

—  —  a 

or—  KKKof 

m 

O 

li¬ 

xlU  LL< 

^  — 

Z 

•* 

-V  —  it 

CKUI—  -ZO 

OQ 

in  -*■ 

lt 

ojrwMUj 

—  (\J 

a 

— -i 

—  +  >» 

a.3tf)Ja4K 

— z 

o  - 

UI 

O  3UJOOC 

— — 

u 

04 

03  UIK4 

4 

-*  c*> 

o 

*  *ofa;ui< 

— <*>• 

w 

toz 

0  —  0 

1  o:  ujeOtoaf 

> 

-  o 

u 

<oJ|-uua. 

4  »  + 

+ 

>— 

w  3  i 0 

ajaf-izrZui 

-£in 

in  ••*■ 

o 

uiocioxtoui 

#o— 

— X 

—OK  > 

o 

030ID300. 

o  • 

o f— Zazo 

<X«««=3< 

—  —  — < 

— 

njof 

—  4-1+  — 

— 

— MU.4ZOO 

<cn 

<*  in 

4 

0.4— 

s— 

*UJ 

K  —  K 

K 

K  UJ 

>— 

-  o 

Of 

it 

*  "X 

31 

*K 

1  —  Of 

a. 

U-K  VtOtOlOtO 

o 

nj  <*■ 

Q 

Jl  M  lof 

—OK 

K 

• 

Of  —  O 

3_j3uiUlm 

301 

O 

4  3 

— — 

> 

O  • 

O  II  —  to 

UI 

UJQ _ 1  KKK 

tout 

*x-. 

UI 

w 

KOc\iO<\i«o 

3*  II  ©  II  + 

Z  K  — 

z 

ZK4K— h 

4 

in 

z 

Q 

Q  — —p  1# 

■4  ^ 

IN  — UI 

4—  UI 

— 

— 3U3ofOfOf 

111  UJ 

—  ii  cn 

—— 

O 

K  -*• 

<*•-*£13 

>4 

—  II  3  II 

in  z  z 

K 

Kn- 003EZZ 

>-l 

H  | 

X 

"> 

O 

Q  H 

—  #Z 

O 

3 

3tvU-  VVS 

Of  ID 

Of 

•o  o 

O0+0i#N 

• 

II  <M— — OCf 

o 

OK— X  to  to  40 

UJOf 

UI 

II 

ok 

H-| 

K— XK 

OZ 

•J-—K-J3 
O  wZhikC 

of 

Of3U(jQQQ 

1/1 

— X— II 

K 

-i  n 

H  — 

*az 

-IUI 

3  CO 

®O.UIZ444 

lull. 

Ik  COU. 

UJ 

40 

nxojuo 

«X 

<n030>UIZ3 

3ZQ.3UJUJUJ 

<*o 

—a— 3 

Q 

-> 

uO  > 

>01-01-*  o 

OK 

>OKOK0fUlt0 

10—400.  a.  of  of 

ni  cn 

tn 

o 

<otn 

o  o 

o 

<M 

-*(N 

*  *■ 

o 

<VI  4 

OOU<J  OUU  OgUOOOOU  -*•  >t  OUgU 


ouuuoumj 


96 


oooooooooooooooooooooooooooooooooooooooooooooooo 

cro.-iCMTO«4in4)^cDa'Oai<\jTO4.m4)^.ooo'©>-'<\jTO4‘m4>h»eoa'o-«<\iTO4,in4)^oocr'o— 

•<\ic\ii\i(\Jr\jc\jc\jc\j(M<\jmTOTOTOmmTOmTOTO4-'t4-4-'44'4-4,4-;4|nintninTOinTO 

oooooooooooooooooooooooooooooooooooooooooooooooo 

oocooocooooooooooooooooocoocciaoooooooooooocooooo 


U  — 

mp 

in 

«  *TO 

O  TO 

> 

►*  >  > 

-J4-TO 

r> 

X 

X  (M 

-J4- 

t- 

a£ 

OC  *N 

Xcm  N 

— 

> 

at 

uja4 

0 c  * 

a. 

I- 

t—  l-H 

ai-4>-> 

in 

•  < 

>11  > 

H  * 

*** 

4) 

3  a 

3  — 

>H  ** 

x  o 

XwH 

3  ►-• 

c/> 

45 

a  2 

a  »- 

-•H- 

K 

ai  < 

HI— »- 

a.  •+- 

•r 

> 

h  * 

KmQ 

UJ— o 

^viii 

•  an 

►>U 

K— o 

M 

in  in 

3  ID 

<(/)  > 

•» 

>u 

4) 

UJ  2 

cfeo-* 

<uo— 

UJ— 

^|  a  i— » 

2ui< 

OOdNH 

OCcOM 

acu. 

4)0  4)  in 

•2  - 

2*~- 

Oac— 

LL 

•*OTOK 

s§S 

<  *2 
—.CD 

2  a.2 

<t  >a 

>UJ 

COO 

UImUm 

ai  *UJ 

occmu 

»u 

0.0 

•TO  CD  TO 

>o> 

U4- 

OCCM— 

> 

««Z4) 

l_IUJt- 

2  >  > 

ID  4-  » 

oo 

«z*- 

— Jc/)  • 

<>4« 

CO 

2  •—» 

>o 

2< 

wfl  •4 

•  KL 

>  <o 

• 

<-44) 

m 

DC 

Xu^l"*-l03 

Oll-i 

>  a4 

•» 

•o 

>  K 

<  «0  •O'-'q'^ 
mtO 

-*'0— '(jO 

^<o&>oa}Za  * 

fM'—O— 00-02 

—3  a:  to  ►u.u-t- 

</)|-  •+ - >  >0 

oo  >■**  *oo>« 
a— o*~«-40-<»- 

•miMl^wCM  •  » 

«0««XQ0W 


o  •  ON*  — 1 

cm**-*  II  o 

0*3  *  (\|1««  tl 

O  *-»  n  «  Q  » II 

OOh  •—  •  •»>  *->  >-• 

J  —>  Oww  •"*  * 

-<Ni<  >  X  *1  ©>»  *  -J  — • 

4JZ  .  *  —  CM*!-*  X  M 

00-.H  ->  u  2  •’-I  »  W 

O  •>-<"*  *■*  O  O***'  **  O 

«*ai  —  x  *>hUJ  **  o 


SS-.?S3“' 

Ol.1114- 
Z  3 

IOOa- * • 
KQ.ZI 


(M— -CLwO  *mZ  **  —»  »4j*«  H  w  h«»*'  w  X 

■4_jOrg>*o  >uu  r«-  (moo-»  •o'*  —  ax  »ot-  >-<  — 

—x  *4-  »0_JI-—  •— <-»  -*!-<  O'-'*1-'"-  <— 

<r  >o->— in  •—  -»  m  >  *< 

•~O^OZ  •»  >  «"<paf0i-4O"0  *-4*" *  **  JJ 

«.mM>nHOM2niu><  •  mm>4  to  to  0"0-<  r«-  ®  o 

(M'Om'N**  -a. pm,-*  n»v«  »  •  n  >  »  to  TO  II  TO  TO  o 

4-«-.a.a,«xi—  •— Ja.<M«ou.ir»TOTO  II  TO  too  *  ■"  *  * 

>-v.uHQa.QU'fHmi',HOo  >-tO  o<-*<- «- •* 

JwQh,,'Olil'w***-  I  -Jjii  _]OI >HUJ<-IUJ  z 
3w  »<NJw3 — -*-J _l  *00_|3_|3  O 
ZZZZZZZZH I-I-4-UJ  -•©  Z  »«<,0«ZwZZ  ** 

ZZZXZZzXoftflXtO  *-***X  **2«  «x  <z<zkqz 

oouoc3ao<JOaao4a:a:<oo£0(icouiiu^o"OiuoaiZ3 

uouuUuUOu.iULU--'JX''QJOl(Jo'D''‘Qcoua:Ua:wa. 


3C 

U-<>0TO'0-^ 
111  4"  TO  CM 

i/)0 £ 

30 

UL 


ua-  -  -  -  - 

o« 

too: 

o 

ZV) 

Oco 

TO3 

j-jU)  I  I  I  I  I 
OUJTO4-m<\|a< 


s»p-aio'  O 
TOTOTOTO  O 
O 


(M  4) 

a  o 

a  o 


aj  o 
O  -< 

o  o 


00  CD  oo 
>1-  4-  4> 

>  >  > 
rw  r»  r- 
ao  oo  oo 

4-  4" 

>  >  > 
TO  4-  in 

oo  oo  oo 

4-  4-  4* 


-*  4>  TO 
4-  TO  CM 
TO  I  4-  |  TO  I 
p-t  i-4  TO 
II 

w  »  a. 

a  o  o 
uu.au.oi 

TO’^TO'^TO'-* 

TO  4- 
JO  00 
4-  41 


uuaouuoua 


97 


/ 


OOOOOO 

r»coo'o^cg 

uMnm<0«0'0 

oooooo 


Wp4i4iMhH 

oococo 

ZZZZZZ 


00 

•O' 

oa 

>*■ 

>0 

oo 

* 


•O  Ul 
<M  |  -O 
-I  ZZ 
H  II  —0C 
— 

a  a zt~a 

OU.OOUJZ 

•V-*"?O0tUl 


in  -of*- 
00  COCO 
•»  .t't 


98 


MARTIN  STATION  NO 


Figure  43.  Temperature  (°C)  on  a  vertical  section  for  the 
Cape  San  Martin  line  on  27-28  November  1978. 
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Figure  44.  Temperature  (°C)  on  a  vertical  section  for  the 
Slate  Rock  line  on  27-28  November  1978. 
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Figure  46.  Temperature  (°C)  on  a  vertical  section  for  the 
Slate  Rock  line  on  8-9  January  1979. 
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Figure  47.  Temperature  (°C)  on  a  vertical  section  for  the 
Cape  San  Martin  line  on  22-23  January  1979. 


/ 


1 


jC 

•P 

P 

O 


c 

o 

•H 

■p 

u 

d) 

tn 


<0 

o 

•P 

■p 

p 

d) 

> 

<0 


<T> 

r~ 

<n 


c 

o 


>1 
p 
flj 
3 
—  c 
O  <0 

en 
q>  eg 
P  I 
3  CM 
■P  eg 
(0 

P  C 

0)  o 

& 

e  <u 
0)  c 

£■*  -H 


•  a: 
00  o 

gr  0 
05 


tn  <« 
•H  I 
Cm  W 


104 


Figure  49.  Temperature  (°C)  on  a  vertical  section  for  the 
Cape  San  Martin  line  on  21-22  February  1979. 


Figure  50.  Temperature  (°C)  on  a  vertical  section  for  the 
Slate  Rock  line  on  21-22  February  1979. 
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Figure  51.  Sigma-t  on  a  vertical  section  for  the  Cape 
San  Martin  line  on  27-28  November  1978. 
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Figure  53.  Sigma- t  on  a  vertical  section  for  the  Cape 
San  Martin  line  on  8-9  January  1979. 
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Figure  54 .  Sigma-t  on  a  vertical  section  for  the  Slate 
Rock  line  on  8-9  January  1979. 
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Figure  55.  Sigma-t  on  a  vertical  section  for  the  Cape 
San  Martin  line  on  22-23  January  1979. 


ire  57.  Sigma-t  on  a  vertical  section  for  the  Cape 
Martin  line  on  21-22  February  1979. 


114 


Figure  58.  Sigxna-t  on  a  vertical  section  for  the  Slate 
Rock  line  on  21-22  February  1979. 


Figure  59.  Sound  speed  (m/sec)  on  a  vertical  section  for  the 
Cape  San  Martin  line  on  27-28  November  1978. 


Figure  60.  Sound  speed  (m/sec)  on  a  vertical  section  for  the 
Slate  Rock  line  on  27-28  November  1978. 
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Figure  62.  Sound  speed  (m/sec)  on  a  vertical  section  for  the 
Slate  Rock  line  on  8-9  January  1979. 


!.  Sound  speed  (m/sec)  on  a  vertical  section  for  the 
Martin  line  on  22-23  January  1979. 
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Figure  64.  Sound  speed  (m/sec)  on  a  vertical  section  for  the 
Slate  Rock  line  on  22-23  January  1979. 


Figure  66.  Sound  speed  (m/sec)  on  a  vertical  section  for  the 
Slate  Rock  line  on  21-22  February  1979. 
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gure  68.  Sigma-t,  solid  line,  and  Salinity  (%o  ) »  dashed 
.ne,  superimposed  on  a  vertical  section  for  the  Slate  Rock 
ne  on  27-28  November  1978. 
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Figure  69.  Sigma-t,  solid  line,  and  Salinity  (%,),  dashed 
line,  superimposed  on  a  vertical  section  for  the  Cape  San 
Martin  line  on  8-9  January  1979. 


Figure  70.  Sigma-t,  solid  line,  and  Salinity  (%„),  dashed 
line,  superimposed  on  a  vertical  section  for  the  Slate  Rock 
line  on  8-9  January  1979. 


Figure  71.  Sigma-t,  solid  line,  and  Salinity  (%0),  dashed 
line,  superimposed  on  a  vertical  section  for  the  Cape  San 
Martin  line  on  22-23  January  1979. 
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Figure  72.  Sigma-t,  solid  line,  and  Salinity  (%„),  dashed 
line,  superimposed  on  a  vertical  section  for  the  Slate  Rock 
line  on  22-23  January  1979. 


Figure  73.  Sigma-t,  solid  line,  and  Salinity  (%»)»  dashed 
line,  superimposed  on  a  vertical  section  for  the  Cape  San 
Martin  line  on  21-22  February  1979. 


Figure  74.  Sigma-t,  solid  line,  and  Salinity  (.%„),  dashed 
line,  superimposed  on  a  vertical  section  for  the  Slate  Rock 
line  on  21-22  February  1979. 
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